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ABSTRACT 
With the rapid urban development in China, a great pressure is being produced 
to existing natural and cultural landscapes. Though a great deal of effort has been 
made to preserve the heritage sites, rare systematic and quantitative methods are 
applied to understand the complex and organic spatial characteristics of the traditional 
Chinese settlements. But considering the varying scales of urban spaces, it is difficult 
to make appropriate conservation supports without an insight of relations between 
historic areas and changing contemporary urban context. This study intends to 
investigate the evolution process of a traditional organic town becoming a modem 
grid street network, by taking a case study of F oshan, a city in the south China in the 
Pearl River Delta. 
In order to quantify spatial relations of historic areas and the changing urban 
contexts, space syntax theory will be introduced in this study. It measures the relative 
accessibility of different locations by partitioning the spatial system into relatively 
independent but connected subspaces (Hillier B. and Hanson J., 1984). Because of the 
strong effect of space organization on movement patterns which influences land 
choice and centre/sub-centre formations. Syntactical results provide a visualized and 
systematic interpretation of socio-spatial relations in the free space systems. 
This study takes a medium-sized historic trading town - Foshan as the study 
area. Due to less ideological and political influences, F oshan town formed special 
local commercial cultures with unique organic networks and big vernacular 
settlements. The historical fabrics have experienced the dramatic changes during the 
rapid socio-economical transitions in the last century. The space syntax approaches 
are helpful to identify the socio-spatial priorities of historic areas and their challenges 
in the contemporary urban context. 
Through an in-depth investigation of the evolution process of street network in 
Foshan city, I found the significant difference between traditional and modem spatial 
structure. The global integration core has changed from a condensed line-mass to 
several long roads. The traditional commercial spaces, which are the former local 
integration centres, have gradually declined in recent decades. Besides, the increasing 
accessibility and movements might cause a big challenge to conserve historical 
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ancestral halls and dwellings in the middle of the town. Several scenarios have been 
discussed to explore the redevelopment and conservation opportunities of F oshan 
historic areas. 
The significance of this study is that it examines a systematic space syntax 
investigation to illustrate spatial phenomena and create knowledge-based historical 
interpretations of old areas in Foshan city. The spatial analysis results reported in 
different scales would help to understand not only the internal socio-spatial 
characteristics but also the contextual interrelations between varying historic 
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During the rapid modernization process, the Chinese historic cities have witnessed 
a new urban development pattern which could be categorized as mega-scale, short-
period, and mass produced. In recent decades, this development approach has raised 
serious concerns about the preservation of historic communities, old buildings, urban 
contexts, as well as cultural identities. Though great efforts have been made by both city 
managers and researchers, many uncertainties still surround conservation theories and 
methodologies, especially the concerning of the delimitation of conservation boundaries 
and their relations to the changing urban context. 
This study adopts a spatial analytical methodology based on 'space syntax' theories 
and techniques, to quantitatively investigate the spatial organization of a traditional town 
and the transformation of this structure in the way to become the historic core of today's 
modem city. The study would describe the spatial priorities of historic areas by 
identifying their similarities and differences between the traditional and modern street 
networks. 
By taking the historic commercial town - Foshan as a specific case, the study 
attempts to interpret the dynamic spatial relationships between old and new urban fabric. 
Like many medium-sized old Chinese cities, Foshan has experienced the great change 
from small-scale organic street networks to large modern grids. How similar and different 
between old organic and new grid-like spatial relations and hierarchies are? What are the 
socio-spatial impacts of the contemporary urban development to the existing historic 
areas? Space syntax approaches provide a relative quantitative interpretation to these 
inter-relations, which would support the conservation or redevelopment. 
The following document would be organized in following four parts. The current 
first part describes the background and outlines the research questions. Chapter 2 would 
firstly review space syntax theory and techniques, regarding socio-spatial relationships, 
part-whole scaling issues, · and changing urban pattern. Then the research framework is 
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conducted to investigate how the traditional organic F oshan town come into a modern 
grid city. 
Chapter 3 is the main body of the thesis, which presents the transformation process 
of F oshan street network during the last one hundred years. It would contain the general 
description of social context, the syntactical analysis, and findings. The analyses would 
visualize the big transformation - from an organic town to the grid-like city, from 
separated zones to integrated districts, but gradually losing its traditional commercial 
context. This study would help to explore the current challenges of historic areas, 
concerning both internal interventions and external influences from contemporary fabric. 
Chapter four is the discussion and conclusion chapter. It summarized the analyses 
and interpretation methods in the F oshan case and the potentials to apply to other similar 
Chinese historical towns. Based on the syntactical results of traditional-modern spatial 
relations and hierarchies, a discussion is made to explore the redevelopment opportunities 
and conservation challenges in Foshan historical areas. The limits and variables of space 
syntax results are also demonstrated with proposing future works. 
1.1 Background 
In recent decades, urban conservation studies and practices have been developed 
from a single historic building to the board environment. Early in the Venice Charter 
1964 by ICMOS (International Charter for the Conservation and Restoration of 
Monuments and Sites) defined the concept as followings: "a historic monument embraces 
not only the single architectural work but also the urban or rural setting in which is found 
the evidence of a particular civilization, a significant development or a historic event. 
This applies not only to great works of art but also to more modest works of the past 
which have acquired cultural significance with the passing of time." 
It seems less problematic in terms of preserving the monuments and remarkable 
buildings, due to their ,aesthetic qualities and cultural-economical values. But problems 
arise when entire historic towns are conserved or redeveloped. Like Karimi K. (2000) 
described that the city is not only as the conveyor of the past urban heritages, but also as 
the conveyor of contemporary urban life. It is certainly a difficult task to determine how 
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much of the past should be preserved and how much of it should be compromised to 
enable the city to cope with the needs of modern life. 
However, compared to individual buildings, the methods presented for the study, 
analysis and implementation of urban or contextual conservation have been relatively 
limited. The scales of those studies are diversify and disconnected, such as urban 
behaviour study of individual spaces and people (Lynch K., 1960), urban form study of 
the entire region or city (Larkham P.J., 1996). In the meantime, researchers often either 
concern about the "golden" ancient time or the current situation, due to the difficulties in 
data acquisition and comparison over the whole long developing process. Consequently, 
it is difficult for the quantitative assessments or generative conclusions. The uncertainties 
of conservation quality would be farther increased in the small or medium-size cities, 
without basic researches and informed urban landscape management (Ruan Y., 2000). 
The following sections would describe the general background of rapid urban 
development in China and dilemma of current conservation practices and researches. 
1.1.1 Rapid Transformation of urban fabric in China 
China has a long urban history that stretched back to very early dynastic times, 
around 1000 BC 1. The spatial organization pattern had been quite consistent till the mid-
nineteenth century. Most of capital cities followed the ideological pattern described in 
Kaogongji (the Artificer's Record), with several remarkable features: 'grid pattern' , 
'north-south oriented', 'symmetric layout emphasizing an axis and centre' , and ' multi-
enclosed city-wall' (Wu J., 1990; Gu K. , 2002). But most secondary cities and small 
towns, in the opposite side mainly formed their urban spaces based on the local 
geographical benefits and constraints, presenting the disordered and stretched characters 
(Skinner G.W., 1977). However, after the first Opium War of 1839-42, the whole society 
had been significantly affected by the foreign powers, eventually leading to the end of the 
1 It has been a long time c0t:ltroversy about the authenticity and date of the earliest Chinese city. The 
textbook edited by XU X et al (1997, pp.82-89) suggests to categorize the ancient Chinese cities into five 
periods: the origins (around 7000 BC - 1000 BC), the primary stage (around 1000 BC - 221 BC), the 
middle time (221 BC - ADI279), the late empire ages (AD 1279 - 1842), and the pre-modern period 
(1842 - 1949). The world heritage site - Yin has been believed to represent the early capital city of 
Shang Dynasty before 1000 BC. 
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traditional way of Chinese planning and building systems In early twentieth century 
(Whitehand J.W.R. and Gu K., 2006). 
During the last century, Chinese cities had experienced a senes of tremendous 
transformations. Firstly, western colonialists and Chinese intellectuals who studied 
western sciences have started to introduce modern planning schemes and construction 
technologies to old Chinese cities. Then, after the Communist Party took power of China 
in 1949, the cities have been dramatically reformed by applying socialist development 
ideology and planning principles. In the later part of the century, with the initiation of 
'open door' policies in 1978, China has witnessed a super rapid urbanization process (Gu 
K., 2001). The current Chinese historical cities are presenting a very dynamic and 
complicate system, which might be characterized by the big scale developments, short 
intensive construction periods and particular serious situation in small- and medium-sized 
cities. 
Big-scale urban interventions and extensions 
Early in 1920s, the process of physical modernization in Chinese cities started from 
a vast programme of main roads and landmark buildings constructed in the old cities. For 
instances, the capital plan ofNanjing in 1929, the urban planning of Guangzhou in 1932, 
even a proposal of modern road network in small cities like Foshan (detailed described in 
Chapter 3, pp.44.). Besides, the key-project development model had been further 
reinforced in the later socialist period (Yeh A.G.O. and Wu F .L., 1996). Consequently 
those central roads and big-scale working units2 had reformulated the spatial relations 
and hierarchies among the city (Figure 1-1). Some historical areas had been separated 
from the main access ways and began to decline. 
2 Working unit (or danwei i~ Chinese) played a very important role in the contemporary Chinese urban 
landscape and social life (Li Hand Wang Q, 1996). Usually it includes the working factories or offices, 
living quarters and servicing facilities, surrounded by an enclosed wall. Like Gu K (2002) pointed out 
that working unit is gated and guarded which clearly defines the entity as a separated morphological 
unit. 
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Figure 1-1 Spatial interventions in a Chinese historical city (from Google earth) 
In addition to the urban interventions inside the old city, the massive spatial growth 
is pushing the investments out of the old cores. As the developers could gain more profit 
in the new development areas with relative low land price and labor cost. Meanwhile, due 
to the poor maintenance, the old areas would become undesirable living places, not only 
for the younger generation, but even for the older inhabitants. To make matters worse, 
poor immigrants have moved into the inner city, accelerating the decline trend (Liu Y. 
and Wu F., 2006). 
Intensive development in recent decades 
As mentioned before, the Chinese cities had followed traditions for thousands of 
years, but dramatically changed in the last hundred years, especially in the last decade. 
For example, Suzhou, one of the famous southern Yangtze River cities, has increased its 
urban area for six times in the last fifty years. Especially after 2000, the city annually 
built a new area that is as big as the old town which had taken more than two thousand 
years to develop it (Chen Y., 2006). 
As Saarinen E. (1943) said that the rapid urban construction under a clear economic 
development aim would usually lead to the big scale grid-like form. In fact, the uncertain 
planning goals and high construction speed of many Chinese cities, have contributed to 
even duplicate grid-like networks. Then it raises the question - how would the old fabric 
connect to the new development areas without time to adapt? 
Small- and Medium-sized city 
The above phenomena are more serIOUS In small- and medium-sized cities 
(Whitehand 1.W.R. and Gti K., 2006). On one hand, the old spaces in those smaller cities 
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are not so powerful like heritages in big capitals which stand through the test of hundreds 
of years. They are relatively vulnerable when facing the modern attacks, perhaps due to 
the lack of diversities in old spaces and functions. On the other hand, less attention has 
been paid to the conservation issues in those small cities (Whitehand J.W.R. and Gu K., 
2006). The loose urban construction control and poor documentary management would 
further worsen the existing conditions (Ruan Y., 2000). 
1.1.2 Dilemma in conservation studies and practices 
As response to the pressing problems revealed before, urban conservation has 
become an important research interest in recent decades (Dong J. and Ruan Y., 1993; Wu 
L., 1999; and Li Q., 2003). 
Meanwhile, the central government of China has begun to create a list of National 
Historical and Cultural City {lishi wenhua mingcheng, JJj!i'.xlf;~P£J in 1982, in order 
to better preserve the entire historical city rather than individual buildings. Following the 
conservation development, the historical towns and settlements (villages) have also been 
included in the system since 2003. Until now 114 historical cities, 85 historical towns and 
72 historical villages have been on the list. 
Though a great deal of effort has been made by both city managers and researchers, 
some fundamental problems remain unsolved, especially for the delimitation of protected 
area and buffer zone. As mentioned before, it is difficult to determine which parts should 
be preserved and which parts should be compromised to accommodate the needs of 
modem development. 
Most of current conservation strategies have been operated as ranking the visual 
and aesthetic impacts and controlling the height of surrounding buildings (Ruan Y et al. 
1999). Recent years, based on 3D modeling and GIS (Geographical Information System) 
supports, they have developed more comprehensive analytical models for cityscape 
management and high-rise building control (Wang J. et aI, 2005). 
Apart from the aesthetic and cultural impacts, those studies might be weak 
considering the spatial organization aspects, which is the initial subject connecting to 
other (social, cultural and economic) factors. Especially during the rapid urban 
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development process, the spatial transformation makes the conservation issues face with 
tremendous challenges in Chinese contemporary cities. 
In terms of the three background issues listed In the first sections, most of 
conservation studies seem to be limited to explain the spatial relations between part and 
whole (historic core and the city), the gap between ancient and current stages, and urban 
context of small- and medium-sized cities. 
Part-whole relationships 
Considering the fast urban growth speed, conventional preservation studies and 
practices that mainly focus on the specific historic sites, are very questionable in terms of 
their relations to the whole city and interrelations between different sites. 
In the field of conservation and urban design, it could be found that major studies 
focus on the richness and complex of the creation of 'places' in traditional Chinese cities 
(Wu L., 1999; Fan W., 2004; etc.). Many scholars of historic geographical field who 
devoted their works to explain the whole townscapes and their causes from political, 
economical, social, evenfengshui aspects (Wu 1., 1990; Zhou X., 1999,2005; Chen Y., 
2006). But little analytic endeavour links individual places and the whole city, to 
understand how the physical and functional cities of the past gave rise to those 'places ' . 
The part-whole problem is actually very difficult to answer, like Hillier B. (1996) said it 
is almost impossible to make a clear morphological distinction between one part and 
another. Unlike traditional urban form studies, space syntax technology attempts to 
compute the visibility and permeability of many 'individual spaces' that constitutes the 
bigger space system. To some extent, it provides a quantitative method to interpret the 
relations between the place and the surroundings; the small space and the entire city 
(Hillier B. and Hanson 1., 1984; Hillier B., 1996; 20 
Ancient periods and current situation 
Similar to the gap between small historic site and the entire city, most of previous 
conservation studies focus on either the ancient golden time or the current status, rather 
than on the developing process. In recent years, some researchers attempted to construct 
the continuous urban history study, such as Duan 1. (1999), Chen Y. (2006), and so on. 
But when entering the twentieth century, their investigations become inconsistent and 
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non-systematic, probably due to the big social and technological transitions. Given some 
other researchers particularly focus on the changing patterns and processes of post-
socialist3 city (Gu K., 2001), it is still lack of systematic methods to compare with 
historical context to further support conservation plans. Therefore, this study proposes to 
investigate the continuous modernization period, from the late Qing Dynasty until today, 
including the end of traditional form, the pre-modern time4, the socialistS and post-
socialist period. 
Small- and Medium-sized city 
It is noticed that researches on Chinese urban form have concentrated on the large, 
ancient cities, such as Beijing, Xi 'an, Nanjing, Suzhou, and Guangzhou. Less attention 
has been given to small- and medium-sized cities which are the majority of Chinese 
urban settlements. 
Those small towns might not have great palaces or be important in the political 
history; but they have formed fascinating vernacular settlements and local cultures. 
Therefore, the study method should be very different from the conventional preservation 
practices which focus on the restoration of historical buildings or sites. More attention 
might be paid to the whole image of historical environment and the development needs of 
the entire town. Like recent exercises of historical water towns in south Yangtze river, Lu 
z. (2001) and Duan J. et al (2002) both emphasized on the street and landscape 
conservation to keep the traditional spatial organization. However, being lack of the 
scientific and quantitative means, many uncertainties sti II surround the conservation 
concepts and definitions. 
Therefore, this study proposes to introduce space syntax technologies and spatial 
referenced data base (i.e. GIS) to support a detailed and innovative interpretation in a 
medium-sized historical trading city, Foshan. It attempts to gain an insight of the 
evolution process of socio-spatial organizations during the modernization process. 
3 Here referred to the periods since 1978 ' open policy ' reform till now. 
4 The Chinese early ' modern history' usually covers the period from 1842 to 1949 (Whitehand J. W.R. and 
Gu K, 2006). But for the majority small Chinese towns and villages, the modernization process has 
started from the end of last empire dynasty in 1911. 
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1.2 Research Definition 
In light of the above issues raised, this study investigates the dynamic spatial 
relationships between old and new urban fabric in Foshan, a historical trading town in the 
south of China. It hopes to support urban conservation and redevelopment decisions 
through a series of space syntax analyses to invent the differences and similarities of 
traditional and contemporary spatial organization logics. 
1.2.1 Research Questions 
The main issue of this study is to investigate the evolution process of a traditional 
organic town come into a modern grid street network by a case study of F oshan, a city in 
the south China in the Pearl River Delta (Figure 1-2). How similar and different are 
between the old organic and new grid-like spatial relations and hierarchies? What spatial 
position of the historic core is among today's big urban area? What are the challenges of 
historic areas when the contemporary straight roads have intervened into them? 
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Figure 1-2 Position map of Foshan 
(source from: Foshan government web site http://www.foshan.gov.cnl. opened in June, 2009) 
Another issue is to discuss the relationships between the changing functional 
pattern of Foshan city and its spatial structure. As Moudon A.V. (1997) stated cities are 
large and complex physical objects, governed by cultural traditions and shaped by social 
and economics forces over time. Especially during the rapid transformation process of the 
last century, being lack of systematic methods to assess the dynamic socio-spatial 
relations, how might the conservation strategies be effective or uncertain? The space 
syntax approach provides alternative insights about the relationships between spatial 
5 Socialist period here represents 1949 to 1978. 
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organization and movement distribution (Larkham P.J., 2006). This study hopes to 
interpret the distribution characters of varied functions and make suggestions to 
conservation or redevelopment strategies. 
1.2.2 Research Methods 
Responding to the former questions of quantifying dynamic spatial structure and 
functional distribution, this study would adopt space syntax approaches as the main 
investigation method. 
Space syntax was conceived in the 1970s by Prof. Hillier and his colleagues at the 
Bartlett School, London. Benefited from the large-scale multivariate computer analysis 
and graphics, space syntax models measure the relative accessibility of different locations 
by partitioning the spatial system into relatively independent but connected subspaces 
(Hillier B. and Hanson J., 1984, Batty M. and Rana S., 2002). In the recent two decades, 
many case studies have indicated that there is a strong effect of space organization in 
settlements on movement patterns, which then influences land use choices, and centre/ 
sub-centre formations (Hillier B. et ai, 1993; Hillier B., 2001). 
The axial map, which represents the street network as longest and fewest straight 
lines covering the whole free spaces, is the most important syntactical tool to analyze the 
urban environment. Then space syntax programme would calculate the topological depth; 
each line in the axial map could be assigned a quantified value; and these values can be 
brought to the axial map to get a visualization of configuration features. With varying the 
depths, it could examine the degree of the node integrates or segregates form the whole 
system (global integration), or from a part of system consisting of nodes within a few 
steps away (local integration). Besides, this study would also introduce some new 
syntactical techniques to identify the spatial differentiation of smaller areas, such as 
districts. It attempts to interpret not only the generic spatial properties of the entire 
network, but also the particular characters of local patchwork. 
Besides to reveal the spatial relations at different scales, this study also proposes to 
compare the syntactical models of varying years. Based on the available data and 
reasonable intervals between them, I selected seven time slots during the last century; that 
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IS 1923, 1951, 1962, 1976, 1984, 1994, and 2004. More details of space syntax 
methodologies and data preparation would be explained in latter chapters. 
1.2.3 Study area 
The city, F oshan, is chosen for investigation for two reasons. 
Firstly, it is a traditional commercial town with particular organic street networks. 
On one hand, Foshan origins from fifteen villages; gradually consolidated into a famous 
trading town during Ming and Qing Dynasty (Figure 1-3). But politically it was a xiang, a 
low-level administrative unit in imperial China. Thus unlike the capital cities with 
ideological grids, the spatial structure is more organic and naturally determined by 
geographical conditions. Then the relationships between movement pattern and space 
syntax results would be more accurate without special political or cultural influences 
(Hillier B., 2001). On the other hand, Foshan has few brilliant landmarks; but it is rich of 
local cultures and vernacular settlements. It makes the conservation of traditional street 
network and historical townscape identity even more important. 
(a) (b) 
Figure 1-3 (a) The location of original villages in early Ming Dynasty (around 
15th century) 
(b) The location of urban area ( in grey) in middle Qing Dynasty (mid 18th 
. century) 
(Source from: Zhou Y., 2006, Huazhong Architecture. pp 161) 
Secondly, Foshan is a typical medium-sized city under the rapid development. Like 
other cities in Pearl River Delta Region, it has experienced the dramatic economical 
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growths and urban extensions since the Reform and Open-door policy in 1978. Especially 
entering the 21 st century, the city is not only spreading, but also combining with 
neighbourhood towns and villages. The modern roads have formed a new grid system and 
intervened into the historical areas. Therefore, it is necessary to investigate in detail of 
what are differences between traditional and modern network; which is current spatial 
position of the historic core; when those interventions get into the historical areas and 
how they affect the surrounding heritage sites? 
1.2.4 Objectives and significances 
The objectives of this study are to 
1. Identify the historical phenomena of Foshan street network transformation during 
the modernization period (1920s - 2000s) 
2. Formulate quantitative spatial analyses by space syntax to assess Foshan street 
maps at different scales, from city to district to place. 
3. Interpret transformation pattern of spatial characters and functional distributions 
of historic areas, to support conservation or redevelopment decisions. 
The significance of this study is that it exercises a systematic investigation of 
evolution process of Foshan street network during modernization. 
First, the spatial analysis results reported in different scales would help to 
understand not only the spatial characteristics but also the interrelations between varying 
historic environments like the entire old core, the historical districts, and the individual 
heritage sites. This innovative knowledge would provide the contextual information to 
historical city renovation as well as new district development. 
Second, this study investigating the dynamic form-function relations would 
contribute to explore the redevelopment possibilities in old areas. Especially the 
discussions between network configurations and commercial distributions might help to 
answer the major conservation question in Foshan to conserve the historical trading 
cultures and identities . . 
Third, since the economic development of Foshan is before most of other Chinese 
cities, its spatial transformation process would provide valuable references to similar 
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medium-sized historic cities In the middle and western parts of China. The study 
methodology could also be applied in other traditional settlements to support the urban 
development strategies in advance of massive spatial growth. 
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CHAPTER 2 
LITERATURE REVIEW AND METHODOLOGY 
The first part of this chapter would review the space syntax theory from basic 
concepts to wide applications. It would explain the feasibility of syntactical 
representation of socio-spatial relations, part-whole issues, and changing urban pattern. 
Then space syntax techniques would be demonstrated in detail, from parameters 
calculation, software implementations, to data analyses. Finally, based on those 
understandings, the study is conducted to investigate how the traditional organic Foshan 
town developed to a modern grid city. 
2.1 Space syntax theory 
Before asking the question 'how the traditional organic town comes into a modern 
grid-like city' or 'what is the transformation pattern ofFoshan's spatial structure', there is 
a fundamental problem to be solved, that is how we represent the spatial structure? Hillier 
and Hanson (1984) coined space syntax in their book, The Social Logic of Space, as a 
new method to abstract the free spaces and discuss the relationships between physical 
urban form and human activities. The following sections would illustrate how space 
syntax presents the relations between network and movement, responding to the part-
whole issues; comparing old-new forms. 
2.1.1 Foundations of syntactical model 
Buildings are physical things, but one important purpose is to create the spaces and 
interconnections that we use. Meanwhile, space is not only the physical space - how big 
and high; space is also the social space accommodating human activities (Lefebvre H., 
1991). 
In daily life, we observe communities that have active street life and few crimes, 
usually take advantages from short building blocks and an intricate street structure. This 
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phenomenon was also highlighted in lane lacobs's famous book - The Death and Life of 
Great American Cities (1961). But those feelings and descriptions might have difficulties 
to effectively guide the town planning and design. Thus how can a physical process in the 
material world relate to a social process in a systematic and quantitative way? 
Interest in the socio-spatial relations has been raised by a lot of environmental 
behaviour researchers in the last fifty years. Kevin Lynch (1960) was one of the earliest 
proponents of the cognitive (or mental) map, proposing that individuals maintain a 
mental representation of external space to guide them move around. Lynch K.( 1981) then 
summarized certain qualities as requisite for a good urban form - vitality, access, control, 
sense, fit, efficiency and justice. But studies following his traditions mainly use interview 
and observation methods (Rapoport A., 1990), which are difficult to reach quantitative 
and conclusive statements. 
Responding to the quantizing possibilities of urban spaces, some researchers 
worked on the mathematical concepts and graph theory (Alexander C., 1964, 1965; 
Martin & March, 1972; and Steadman P., 1983). The basic idea is that the city should be 
broken into units, which would be grouped into sets of related elements. Following these 
principles, space syntax has developed its language to describe how buildings and urban 
street networks are configured, specifically, articulated into discrete and interconnected 
pieces (Hillier B. & Hanson 1. , 1984). The description of configuration is proposed to 
explain a variety of characteristics of the environmental psychology of places, such as 
how people will experience the place, where they will likely move within the place, and 
what they will notice and remember (Montello, D.R., 2007). The following parts would 
explain the principles of space syntax models - how to define the 'subspaces', how to 
calculate the interrelations. 
Basic spaces 
From the point of view of cognitive perception, space can be considered at two 
scales, that is, large scale and small scale spaces (Montello D.R., 1993). Large-scale 
space is beyond human perception, but has been cognitive sense for everyone; while 
small-scale space is presumably larger than the human body and can be perceived from a 
single vantage point. 
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It is notable that there are three basic activities human beings performed in the 
spaces: moving through space, interacting with other people in space, or even just seeing 
ambient space from a point in it. Considering their natural geometries, the small-scale 
space could be represented as following three kinds of basic spaces (Hillier B. and 
Vaughan L., 2007): (1) axial space is composed of straight lines accommodating 
movement, (2) convex space where any two points in this space are mutual visible, (3) 
isovist space is a space constructed by the range with respect to viewsheds. 
0--.. 
( a) people move in axial 
lines 
(b) interact in convex 
space 
(c) isovist space as visual 
fields 
Figure 2-1 Diagram of three kinds of basic spaces 
(source from: Hillier B. and Vaughan L., 2007) 
Since the free spaces in cities are most linear, such as roads, avenues, streets, alleys, 
etc., this study would focus on the axial spaces. Meantime, it is the most relevant model 
regarding movement patterns, which would be further discussed in the next section. 
Connectivity graphs 
The following step is to illustrate the inter-relations between those many small-
scale spaces, which they formally call 'configuration '. Take axial models for example, 
axial lines first have been generated to represent the linear subspaces with maximum 
permeability and visibility (Figure 2-2 (a,b )). Then I linked these individual local spaces 
in order to form a justified graph, in which each circle is an axial line and each linking 
line is an intersection (Figure 2-2 (c,d)). 
Spatial relations could be very different if seeing from different points of view in 
the layout (Figure 2-2 (c,d)). The shape of the justified graph shows the degree to which 
we must pass through other spaces to go from a particular space to all others. For 
instance, the left shallow graph means that it is easy to get to other spaces from space 1; 
while the right deep one suggests the relatively difficulty to access space 11. So we can 
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index each space in the layout in terms of how it relates to all others, representing the 
degree of 'configuration' (Hillier B. and Hanson l., 1984). For mathematical details, it 
will be introduced in the latter sections. 
(a) (b) 
(c) 
Figure 2-2 Axial model and justified graphs 
(a) a portion of urban street map; (b) axial model; (c) justified graph from space 1; 
(d) justified graph from space 11; 
2.1.2 Network and movements 
As Hillier (2005) said, in terms of the city, space syntax sees itself as part of the 
emerging sciences of networks. Based on the above approaches, the urban grid could be 
represented as an axial map and be analyzed configurationally. A series of recent papers 
and case studies have brought to light a fundamental link between the structure and 
functioning of cities: that the configuration of the network is, in and of itself, the primary 
shaper of the pattern of movement (Hillier B. et ai, 1993; Penn A. et ai, 1998; Hillier B. 
and Iida S., 2005). 
Network effects and natural movement 
The network effects could be briefly explained by taking the simple axial model in 
Figure 2-2 as an example. Supposing all streets are equally loaded with dwellings, people 
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are moving between them by the most direct routes they can find. It is clear that more 
movement will pass through space 1 than space 11, because the former one is easier to 
get to than the latter. Based on the justified graphs, it is easy to calculate the closeness of 
each element to all others, which is the accessibility for to-movement6. Meantime, it could 
find the selection of intervening spaces that must be passed through to go from one to the 
other, which is the betweenness for through-movement7• The closeness and betweenness 
property could be represented as Figure 2-3 , from red for highest through to blue for least 
value of that line. 
(a) (b) 
Figure 2-3 (a) Pattern of 'integration' value of Figure 2-2's axial model, or the 
closeness of each line to all others, from red for highest through to blue for least value of 
that line 
(b) Pattern of 'choice' value of Figure 2-2's axial model, or the degree to which line 
lies on simplest paths from each line to all others, from red for highest through to blue for 
least value of that line 
The actual urban network may contain many different levels of movements and 
may have a compound effect on route choice and navigation. But the fundamental 
relations between network and movement are similar - closeness and betweenness. Large 
amount of cities, such as London (UK), Manchester (UK), Atlanta (USA), Amsterdam 
(Holland), Tokyo (Japan), Hamedam (Iran), etc. , have been analyzed by syntactical 
methods and validated by their correlations to real pedestrian or vehicular flows (Hillier 
B., 2001). I also tested the space syntax methods with Hong Kong road systems, showing 
6 The closeness of each element to all others is in fact the integration value, which is the most important 
parameter of space syntax methods. It would be detailed introduced in the latter section. 
7 The betweenness property has been usually called as the choice value, meaning how likely it is to be 
chosen on paths from all elements to all others. See details in the latter technical section. 
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the high correlation of the syntactical values and observed movements (Yu, H. et aI, 
2009). 
Movement economy 
The above structure-movement could help to interpret the social functions. For 
example, it might be more advantageous to locate a shop on street 1 than street 11 of 
Figure 2-2, since the former will be both easier to get to and also where people are likely 
to be when moving between locations. In other words, the integrated spaces will 
concentrate movements and attract certain land use patterns like retail shops and public 
plaza. Then those functional places will attract more movements; and this in turn 
attracted further uses, formulating the mechanism of 'movement economics' defined by 
Hillier B. (1996). The spiral of multiplier effects between movement and economic 
correspond to an urban pattern of dense mixed uses areas, usually the urban centre or sub-
centre (see a series of urban analyses and projects in www.spacesyntax.com). 
On the other hand, the less-movement areas, perhaps residential spaces, might use 
space relations to restrain and structure the differences between inhabitants and strangers. 
For instance, Vaughan L. (1999) investigated the clustering and segregating effects of 
Jewish settlements in 19th century's British cities, remarking that the urban morphology 
plays an important factor in the geography of poverty. My following study reported in 
chapter 3 would also highlight the different spatial characters of respective zones In 
F oshan town to correspond their particular cultural and social expressions. 
Actually the movement centres and sub-centres are co-presenting at different 
scales: some cores are more globalize, influencing the whole city; some are more local 
aggregation centres. The next part would indicate the part-whole structure through space 
syntax approaches. 
2.1.3 Part-whole relationships 
As mentioned before, free space could be divided into a number of small-scale 
subspaces; which would be represented as nodes in justified graphs. Thus, the space 
system is literally read - and readable - with a different topological radius. In space 
syntax analysis, integration values at varying radii reflect different scales of urban 
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system. So it will turn out that the key to understand parts and whole is to understand the 
relations between different radii of integration. 
Integration with different topological radii 
Each axial line is taken as the root of a space syntax map, so naturally the 
calculated area will be extended with the increasing depth. For example, if randomly 
selecting a line in the axial map of Hong Kong axial model, and then compute its point 
depth at topological radii from 2 to 5. It would briefly demonstrate how large area this 




Figure 2-4 Topological depth from a selected axial line in space syntax model 
If counting all lines in the model, the integration value of each line reflects its mean 
topological depth from all other lines in the system. We can then map these integration 
values from red to blue, and produce a global integration map of the whole network, as 
shown in Figure 2-5. If only counting the lines several topological steps away, we can 
produce another integration map reflecting the aggregation trend in a certain 
neighbourhood. For instance, the Figure 2-6 shows the local integration degrees (radius 
3) for the same city. 
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Figure 2-5 Global integration map (radius n) of Hong Kong, from red for highest 
values through to blue for least values 
Figure 2-6 Local integration map (radius 3) of Hong Kong, from red for highest 
values through to blue for least values 
Source from: Yu H. et aI, 2009 
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Note: Mong Kok is one of the old districts with busy shopping streets 
Tin Shui wai is one of new satellite towns, more or less sleepy town constituting with low-
Income groups 
The differences between local and global parameters could be quantized by their 
correlations, being important factors to reflect the part-whole relations. Such as the 
synergy, evaluating from the R2 value of the correlation between local integration values 
and global integration values, helps to perceive whether the small pieces of space could 
be functioned as a guide to understand the space system as a whole (Hillier B. and 
Hanson J., 1984). In other words, if a space gets both high local and global integration 
value, it would have more advantages in the cognitive structure. 
In the above Hong Kong's case, the correlation degree of global and local 
integration maps is quite low (R2=0.1288). It actually corresponds to the real phenomena 
in the city, places being highly connected with subways and express ways; but lacking of 
local integrations in the board new developing areas. Most of old districts are high of 
both local and global integration, with active street life and community economy. While 
some of new satellite towns are low of local integration value and highly rely on the 
subways and express ways (Figure 2-5 & 2-6). Though the case study did not take into 
account of topographical conditions, building heights and other socio-cultural influences, 
it shows that syntactical methods are helpful to interpret both parts and whole spatial 
structure (Yu H. et aI, 2009). 
Besides, it is necessary to mention one obvious limitation of space syntax models -
computing size. Because movement along a particular line is influenced by its position in 
the larger-scale urban grid, we must take care to include enough of the whole urban grid. 
Thus in the following analyses, I will begin with the whole of an urban system, or even 
bigger region to ensure that the study area is sufficiently well embedded. 
Local size and topological radius 
Though space syntax emphasizes the relations between parts and whole, what really 
means 'local' is not very clearly defined. Hillier (1996: 161) argues that pedestrian 
densities could be best predicted by calculating the lines up to two lines away from each 
line (radius-3 integration). Meantime, with a series of case studies in London, Hillier and 
lida (2005) got the highest correlation between movement and radius-3 integration than 
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any other analyses. Thus usually the local integration value means the radius-3 
integration (Hillier B., 2001; Vaughan L. et aI, 2005; Jiang B. and Liu C., 2007; and so 
on). However, few papers discuss how exactly big the 'radius-3' local scale is, or what 
kind of neighbourhood units it represents. By contrast, Eisenberg B. (2005) found that 
radius-7 is actually more fit with sub-centres in the city of Hamburg; since radius-3 grids 
containing much fewer axial lines than the real local cores. 
In recent years, space syntax researchers have started to develop techniques to 
distinguish sub-areas in the complex urban context. Their approaches mainly based on 
the statistical analysis of basic parameters like depths, node amounts, integration values. 
For instances, Dalton N.S. (2007) differentiated urban named areas 8 by point 
intelligibility9 and point synergy values. He found that groups of local lines often 
acquired similar values, reflecting the causative effect of spatial organization and the 
neighbourhood bounds. Yang T. (2005) first plotted intelligibility and synergy values 
with increasing radius from each line, suggesting a relation between the structure of an 
area and its quite remote embedding in the larger system. He then sought to identity 
spatial discontinuities by calculating the change rate of node count with increasing radius 
from each line (Yang T. and Hillier B., 2007). There exist one or several big jumps in the 
average speed of the lines or segments to reach their surrounding spaces. Yang argued 
that those jumps are visually corresponding to the fuzzy boundaries of urban subdivisions 
or named areas, though this kind of comparison is a bit imprecise and inconvincible. 
Given those techniques might be premature to differentiate the local area, the 
central argument is very clear - the city structure has dual characters of local and global. 
On one hand, long main roads and urban centres constitute the foreground network, 
which could be identified by global integration and choice measurements. On the other 
hand, clusters of residential or other functional spaces form the background network 
where the foreground network is embedded. Those clusters usually have their own spatial 
8 Place names had been coined by our ancestors, reflecting the functions , topography, ownerships, or 
history of urban areas, though their definition might be ambiguous and vary to everyone. 
9 Intelligibility is similar to the value of synergy, evaluating from the R 2 value of the correlation between 
connectivity values and global integration values. It also represents the cognize relation between part 
and whole, but the 'part' is smaller than which in synergy measurement. 
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organization properties to keep the identities, which have to be investigated from the 
localized scale. Integration or choice values of radius-3 or other radius would contribute 
to illustrate the local characters. 
Metric consideration 
It is noted that space syntax focuses on the topological relationships not the 
physical distances, which has raised a lot of criticisms for axial models (Ratti C., 2004a 
and 2004b). In standard transport models, values for metric distance between junctions 
are attached to every link; then shortest paths would be calculated (for example, Wilson 
A., 1997). But due to some normalization problems, those models are difficult to present 
the whole picture of network configuration. 
Responding to the question of metrical distance, space syntax researchers have a 
broad discussion and new developments (Hillier B. et ai, 2007). It argues that the large 
scale of foreground network of space in cities is mainly based on topological 
representation, while the local scale of background network of space is more related to 
metric properties. 
As shown in (Hillier B., 2001), axial models of different cities around the world, in 
spite of social and cultural differences, are all made up of a small number of long lines 
and a large number of short lines. They found that a marked tendency for the longest 
lines to be centre-to-edge lines starting at some distances from the original centre, 
reflecting the generic properties of city growth. Those dominate lines or larger scale 
network also optimally approximate movement patterns in the urban network. In contrast, 
metrically weighting the integration or choice values would contribute to reduce the 
ability syntactical measure to predict movement. This is shown in detail in (Hillier B. and 
Iida S., 2005) where the average correlation for metrically weighted integration in four 
densely observed areas of London was much lower than topologically measurements. 
In order to study the local areas in a restricted distance, they introduced the segment 
analysis. The former axial lines could be chopped up into segments by their intersections; 
then being re-connected together as a new network. Thus the line length would be shorter 
and more even among the whole model (Figure 2-7). 
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(a) (b) 
Figure 2-7 (a) Length of axial lines of Figure 2-2's model, from red for highest through 
to blue for least value of that line 
(b) Length of segment lines, from red for highest through to blue for least value of that 
line 
Note: the segment model removes axial stubs less than 25% of line, due to a facet of hand-drawn axial 
map. 
By setting different limits on the metrical radius around each segment within which 
the measures for the segment are calculated - say 200 meters, or 400 meters, or one 
kilometre, we can reflect how people might read street network in different ways for 
different lengths of trip (Hillier B., 2005). Again we could briefly define the local area by 
correlating the part-whole measurements, such as Yang T. and Hillier B. (2007)' s 
methods. But the study approaches for local scale are relatively rare and non-systematic. 
Therefore, this study intends to analyze Foshan's street network in both global and 
local scale, to gain a more comprehensive understanding of its spatial organization. For 
the bigger scale analysis, global integration and choice degrees would be introduced to 
demonstrate the topological properties of the entire city, mainly the foreground network. 
For the smaller scale investigation, this study attempts to involve both district-level and 
place-level investigation. It would compare the recent varying radii and conventional 
radius-3 approaches, to explore the interpretation possibilities of local spatial structure. 
2.1.4 Syntactical studies of urban evolution process 
Through the above introduction of network-movement and part-whole relations, I 
found that they were not formulated at once, but going through a dynamic development 
process. The initial integration core will attract more movements and change the land use 
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distribution until exceeding its ability or new cores arising. Meantime, the big spatial 
structure might not be changed so much during a long time, but the local grids would be 
more and more intensive to maximum the land value in the urban centre. 
Therefore, studying the urban evolution process would help to understand not only 
the spatial phenomena, but also the formation mechanism and future trend. Especially 
considering the dramatic modernization process in recent centuries, what are the 
differences between traditional organic fabric and modern grid network? How historic 
cores survived in the modern city? These questions surround the centre of my study. 
Organic and grid urban network 
Though the general spatial relations driven by movement economies are similar, 
traditional organic fabric looks significantly different from modern grid city. As shown in 
Hillier B. (2001)'s paper, axial maps of Atlanta (USA) and Hamedan (Iran) could give us 
a sense of variances between organic and grid fabrics (Figure 2-8). 
(a) Atlanta (USA) (b) Hamedan (Iran) 
Figure 2-8 (a) Axial map of Atlanta; (b) Axial map of Hamedan 
Source from: Hillier B. (2001) 
The lengths of axial lines in Atlanta city are much longer than them in Hamedan; 
and the angles of intersections in the latter city are more complex. Meantime, the global 
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(radius n) and local (radius 3) integration values of US cities are greatly higher than Arab 
cities. Probably the differences are to be expressions of what we call 'spatial culture'. For 
instance, strangers tend to be guided to certain public areas in Arab towns, and access to 
local area is rendered more forbidding by the complex spatial structure. 
Similar in many old Chinese towns and settlements, organic networks are used to 
restrain and structure the relations between inhabitants and strangers, men and women, 
near and far relatives, etc. For instance, Lee Q. and Lin F. (2007) studied three Taiwanese 
settlements, suggesting the traditional one is deeper of average topological depth and the 
modern one is easier to access for strangers. B ut those researches focused on the internal 
structure, without concerning the external contexts and their transformation impacts. 
Transformations of traditional spaces 
During the modernization process, one trend is very obvious that city structure has 
shifted from the irregular, deeper, organic patterns towards a more organized 
configuration, shallower, more integrated and more synergized (seeing examples of 
Karimi K., 2000; Yang T., 2004; Esenghiul A.G., 2005; and so on). 
Meanwhile, the new development areas and intervened roads would significantly 
affect the fate of historical cores in the city (Karimi K., 2000). He investigated six Iranian 
cities and six English cities, showing that the superimposed lines inside the historic core 
would dramatically changed the integration distribution. If new interventions do not 
follow the traditional spatial logic, the old cores would become more and more 
segregated. 
For Chinese cities, Yang T. (2004) illustrated that global integrated values in Old 
Beijing have gradually concentrated from a thick area to few major avenues since 1949; 
Dai x. (2004) investigated the functional-structure change pattern of Suzhou city, 
showing the significant influences from new planning interventions. Their findings 
contribute to explore the ability of space syntax to work in the China context with great 
changes in the latest century. 
However, those studies mainly concentrate to interpreting the generIC spatial 
properties of the entire city, rather than the part-whole relations between historic areas 
and the city. According to the background review in the first chapter, it is essential to 
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identify the spatial position of old cores in the rapid growth city. For the smaller scale 
study, they used to study the important elements, like city halls, squares, palaces, etc., 
ranking them with integration values at radius nand 3. But this method has difficulties to 
identify characters of a settlement or a local region, which is the major type of built 
heritages in Foshan town. Hence in addition to conventional analysis, this study would 
look insight of the district-level context by testing more radii measurements. It hopes to 
describe the spatial relationships interactivities between historic cores and new 
development areas at different scales - city, district and place. 
2.2 Space Syntax Implementations 
In alliance with space syntax theory reviewed before, this section further illustrates 
the quantitative space syntax parameters. It would include the direct parameters produced 
by syntactical programme and the indirect ones using statistical calculations. Meantime, 
the implementation of space syntax in the software of Depthmap would be introduced in 
detail. 
2.2.1 Basic parameters 
The main representation model for urban street network in space syntax studies is 
axial model. According to the statements in "Social logic of space" (Hillier B. and 
Hanson 1., 1984), axial lines are used to represent directions of unblocked movement and 
visibility. The axial model is consisted of 'the least set of longest straight lines to cover 
the whole space'. As in the justified graph mentioned before, the axial lines are 
represented as nodes and the interconnections between axial lines are modelled as edges. 
Then based on the justified graph, space syntax parameters of each axial line can be 
calculated, including connectivity, depth, local integration and global integration. Detail 
definition and calculation method of each parameter is described as followings. 
Connectivity: the most apparent parameter for morphological analysis. It is defined 
as the number of nodes directly linked to each individual node in the justified graph. 
Mathematically the connectivity (C) of node i could be calculated by the formula: 
C. =a I (1) 
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where a is the number of nodes directly connected with node i. Using this equation, 
the connectivity value of the space 1 in Figure 2-2 is Cl = 4 
Depth: it is an important concept in topological calculation, which means the 
minimum distances (or steps) between two nodes. For instance, in the justified graph of 
Figure 2-2 (c), the distance between two directly linked nodes (i.e. space 1 and space 2) is 
set to be one; while the depth between space 1 and space 7 is 3. 
The global depth of a particular node is the sum of minimum distance between that 
node and all the other nodes in the graph. For instance, in Figure 2-2's case, there are four 
spaces are one step away from space 1, seven spaces are two steps away, two spaces are 
three steps away. Thus, the global depth of space 1 is lX4+2X7+3X2==24. In 
correspondance with global depth, the local depth only summarizes the distance between 
that particular node and the nodes within a search radius. Mathematically, the search 
radius is denoted as k, and Nk represents the number of nodes that keep k steps from the 
root node, so the depth could be calculated by the formula (Jiang B. and Claramunt C., 
2002): 
lconnectivity, k = 1 ~ (k x N k) = localdepth,2 <:; k <:; n - 1 globaldepth, k = n (2) 
We get connectivity value when the search radius is minimized to one, and get local 
depth when the radius increases to k, and global depth when the radius maximizes to n 
that could cover the whole graph. If setting local radius k=2, then we get the local depth 
for node 1 that localdepthJ= 18. 
The average number of syntactic steps from a given node i to other nodes (all nodes 
or nodes away from several steps) in the justified graph is called the mean depth (MD), 
which is calculated by: 




The mean depth is used for quantifying the level of integration/segregation of the 
given node. 
Based on the measurement of cluster effects, the depth concept could be further 
represented by Integration, which examines the degree of a node that is more integrated 
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or segregated from other nodes. It is the most important syntactical parameter to measure 
the spatial relations and interactions, as mentioned in the former sections. The node with 
high integration value means that it is easier to be accessed from others because it locates 
at shallow level of whole graph. On the contrary, the node with small integration value 
represents the segregation trend since it is hard to be reached. In order to better counter 
the effect of size of the system, now space syntax community use following formulae 
standardized by Kruger M.J.T. (1989). 
D (N -2) Integration . = __ N--'--_--'--
I 2x(MDi -1) (4) 
In which the normalization parameter to counter the size effect is: 
D = 2{N[log2 ((N + 2)-;- 3 )-1 ]+ I} 
N (N-1XN-2) (5) 
In corresponding to global and local depth, there are global integration and local 
integration. Global integration represents the correlation between one node with all the 
others, while local integration characterizes the relationship between that node and the 
neighbourhood nodes within a search radius. 
It is noted that when calculating global integration by using the above formulas, the 
number of nodes (N), referring the total number of nodes of a whole graph. But if 
computing local integration values, the number of nodes (N=Nk) only counts the nodes 
within the search radius k. Following the equations, the global integration of node 1 In 
Figure 2-2 is globalintegrationJ= 1.892; the local integration of node 1 IS 
localintegrationJ= 2.238 (radius k=2). 
After each space in the layout being computed, the integration property could be 
represented as Figure 2-3 (a), from red for highest through to blue for least value of that 
line. 
The axial model could be transformed to segment model as showed in Figure 2-7, 
which is better to represent the flow distribution at the level of line segment, rather than 
the whole line. Choice (betweenness) value, it will be recalled, captures how often a node 
may be used in journeys from all spaces to all other spaces in the city. It is particularly 
important to find which segment lines are more frequently used rather than the entire 
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axial lines. Choice can be estimated as the ratio between the number of shortest paths 
through the node j and the total number of all shortest paths in the model (Volchenkov D. 
and Blanchard Ph., 2008). 
. {# shortest paths thorough i) 
Choice . = ------------
J {# all shortest path} 
The detailed algorithm 10 could be expressed as following (Dalton N.S., 2003): 
F or each axial line in the system startLine 
For each axial line in the system which is not startLine called endLine 
Find the shortest distance from stratLine to endLine 
being with Value of 1.0 and startLine as thisLine 
if there are two or more equally short routes from thisLine to endLine 
add the Value to the cumulative total for this line 
divide Value equally between them and use this fraction value 
repeat for each segment closer to endLine 




Similar to the above global and local integration values, we could set different 
limits on the metrical radius around each segment for local choice measures, to reflect 
how people might choose paths for different lengths of trips. The following Figure 2-9 in 
which the choice radius is progressively decreased from unlimited to 400 meters, shows a 
finer and finer scale network, reflecting the kinds of route choices that are likely to be 
made as trips decreases in length (Hillier B., 2005). 
10 It is named 'James Choice' which intends to be a whimsical put on the name of the author 'James 
Joyce' because of the myriad of narrative paths within his novel Finnegans Wake. 
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Figure 2-9 The central part of London analyzed of 'choice' value, first without radius 
restriction, then at a decreasing radius (source from: Hillier B., 2005) 
2.2.2 Secondary parameters 
The former parameters - connectivity, depth, integration and choice - are all direct 
measurements of one particular node in the justified graph, so they are first order 
parameter. While the following two parameters - synergy and embeddedness -
investigate the spatial structure of the whole system by examining the correlation or 
change rate between different radii. 
Synergy is a measure of the correlation between the local and global parameters, 
reflecting how the global structure of an entire entity like a city or city region is 
expressed in the local structure of space. The correlation value (r square) shall be 
between 0.0 and 1.0, where 1.0 reflects a perfect correlation (ether positive or negative) 
between the local and global system, and a value of 0.0 indicates no or a random 
correlation. 
Conventionally researchers generalize the synergy value from the correlation 
between radius-3 and radius-n integration. In this study, the synergy measurements have 
been broadened to calculate the correlation between values of radius-k ((2 ~ k ~ n -1) 
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against radius-no It would help to identify the relation between the structure within a radii 
range and its quite remote embedding in the larger system (Yang T., 2005). 
Rather than only comparing the topological parameters, the correlations between 
local choice degrees at a certain metrical radius and the global choice would also be 
considered. It is especially important for the case study over a long time span. During 
some time the total amount of urban area might not be changed much but the street 
network inside had been dramatically reformed. While in other periods, the shape and 
size of urban grids probably are quite consistent, but the massive spatial growth 
significantly affects the cityscape. 
Synergy value actually focuses on the local-global relations, rather than the 
particular local characters. But as mentioned, it could be found that groups of local lines 
often acquire similar synergy values, suggesting spatially defined areas based on some 
kind of hard-to-see discontinuities in the urban grid structure (Dalton N.S., 2007; Yang 
T., 2005; Hillier B. et ai, 2007). Then which particular radius, either topological or 
metrical, could represent those spatial discontinuities or local configuration? 
Embeddedness: measures the changing rate of counted node numbers with 
increasing radius from each line or segment. Then we could find one or several big jumps 
between the consecutive ranges, implying kind of 'boundary' of an area. To some extent, 
the embeddedness (Emd) value calculated from the following formula, helps to light on 
the radius of spatial differentiation (Tang Y. and Hillier B., 2007). 
Emd(k) = In(Nk -;- N k- 1) (7) 
In(k -T (k -1)) 
Where k denotes the search radius, Nk represents the number of nodes that keep k 
steps from the root node. As to a segment model, the similar formula is developed to 
measure the extent to which a segment is embedded into urban grid at the certain metric 
radius. 
(8) 
in which Emd(k,m) denotes a change rate of node count of a segment from radius k 
to radius m. But the difference between k and m should be the basic unit for the radius 
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increasing or decreasing. Nk and N m denotes the computing amount of nodes of the root 
segment at the radius k and m. 
Through three cases of Central London, the Inner City of Beijing, and the new 
development of the London Docklands, Yang T. and Hillier B. (2007) suggested that 
embeddedness measurement could be effective in supporting functional differentiation of 
areas or the growth of areal identities and characters. The fuzzy boundary defined by the 
radius k does not have clear spatial limits, being dependent on the extensive contexts. It 
actually corresponds to the Hillier (1996: 151)' s argument that "it is cities that make 
places". 
This study would also attempt to interpret the external relations of historic areas 
and their interactions with the developing urban context. Unlike the conventional 
preservation studies focused on physical components inside the protected area, it hopes to 
reinterpret the historic areas by the differentiation to surrounding areas. Meantime, it 
would assess the influences to heritage sites when the external spatial relations and 
hierarchies have been significantly changed in current rapid developing stage. 
2.2.3 Implementation in Depthmap 
Depthmap 4 that created by Turner A. (2004) is one of the most famous software in 
current space syntax research. It is a single software platform to perform a set of spatial 
network analyses in terms of space syntax methods introduced before. It works at a 
variety of scales from building through small urban areas to whole cities or states. At 
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each scale, the aim of the software is to produce a map of open space elements, connect 
them via some relationships (Le. interconnectivity or intervisibility) and then perform 
graph analysis of the resulting network. The analyses available within Depthmap include 
the visibility analysis, generation and analysis of axial maps as well as segment analysis. 
This study would mainly involve the axial and segment analysis, since the visibility 
(isovist) analysis and automated generation of axial lines are mainly operated at the 
building or small urban scale. 
There exist other syntax tools, such as Confeego developed by Space Syntax 
Limited, Axwoman 4 developed by Jiang B. and Liu C. (2007), and so on. Those 
programs are usually operated as plug-in tools in GIS (Geographic Information System) 
34 
environment, which brings to them both advantages and disadvantages. It would be more 
convenient to input spatial data and explore spatial-statistical relationships with other 
non-syntactical attributes. However, users have little flexibility to change the space 
syntax settings; values like choice and embeddedness cannot be calculated in both tools; 
radius cannot be set in Axwoman, and so on. 
The following parts would introduce the implementations in Depthmap step by 
step. 
1. Loading a hand-drawn axial map 
Actually generating unique axial maps, as originally described by Hillier B. and 
Hanson J. (1984) - the least set of longest straight lines - is impossible (Turner A., 2004). 
Each researcher will inevitably draw slightly different maps, but the result looks very 
similar (Turner A. et ai, 2004). Thus, I will follow the permeability and visibility 
principles to sketch the axial lines first in CAD (Computer Aided Design) program. 
Modelling details would be explained in the next chapter with local conditions. 
The CAD line map usually of DXF format would be first imported into Depthmap. 
Then by selecting 'Make Axial Map from Line Layers' from the axial tools menu, the 
drawing layers would be converted to an axial map, preparing for further analyses. The 
axial model could be broken into segment model, also through 'convert' function. 
2. Analyzing the axial or segment map 
Before you analyzing the axial map, two attributes, connectivity and line length will 
be available. 'Run Axial Graph Analysis' could calculate not only the global integration 
measures, but also the local parameters by setting the different radii (Figure 2-10 (a)). 
Similar for segment maps, the program provides dialog box to set a metrical radius limit 
(Figure 2-10 (b)). 
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Axial Analysis Options 
Radius I list of radii, e.g., 2,3,n 
Include choice (betweenness) P 
I nclude local measures pr 
Include RA, RRA and total depth P 
Include weighted measures r 
Weight by 
OK I Cancel 
(a) 
Segment Analysis Options 
- Analysis Type------------, 
r. Tulip Analysis (Faster) 
Tulip Bins (4 to 1024) 11024 
(1024 approximates full angular analysis) 
Include choice (betweenness) P' 
r Full Angular (S lower) 
Radius Type------------
r Segment Steps 
r. Metric r Angular 
Radius I List of radii 
_ Weighted measures -----------, 
r Include weighted measures 
Weight by I 
OK Cancel 
(b) 
Figure 2-10 (a) Message window of setting radius in axial map analysis 
(b) Message window of setting radius in segment map analysis 
After a few seconds, the Depthmap would list the calculation results. Integration 
value and choice degrees at different radii would be the most important parameters in this 
study. Other attributes, like node count (Nk) and mean depth would provide additional 
information to gain the picture of spatial structure. Those attributes could be represented 
in colored maps, tables and correlation graph, as shown in the following Figure 2-11. 
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Figure 2-11 Typical workspace with colored map, correlation graph (or 
scattergrams) and attribute table in Depthmap 4 
3. Scattergrams 
Scattergrams, which measure the correlation between different attributes, could 
quickly give insights into synergy measures without having to export the data to a stats 
package (Turner A. , 2007). They are useful in discussion of how depth, node count, 
integration and choice degrees of lines co-vary at different radii. Since the program 
allows you to input survey data, scattergrams can also be used to test hypothesis on the 
observed movement with any spatial feature . But this analysis only calculates the linear 
correlation, which is a bit insufficient to interpret the complex part-whole relations in the 
real world. 
4. Derived columns and selection by formulae 
Depthmap allow you to write your own measures based on those attributes already 
have. For example, the embeddedness value mentioned in the last section cannot be 
directly calculated by the default program. But you can create a new column and edit it 
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with script line 'In(value("Node Count R3',)/value("Node Count R2'')}/ln(1.5}' to get the 
value ofEmd(3). In addition, you might use a formula to make an advanced selection, 
like selecting all axial lines with connectivity between 3 and 5, referring to the script line 
'getValue("Connectivity"}< =3&&getValue("Connectivity"}< = 5'. This function greatly 
improves the flexibility and variability of syntactical interpretation. 
5. Exporting data to Map/nJo G/S platform 
Data can be exported in two formats, either as a text file, or a MapInfo MIF IMID 
file combination. Then we could generate nice thematic maps by the powerful spatial 
statistical functions provided by GIS platform. It could also be easily linked to other 
socio-spatial attributes, like administration boundaries, building density, population, and 
so on. The obvious weakness is that the coordinate system might be changed or even 
conflicted during the data transfer. 
In short, this study would mainly use the Depthmap to calculate the syntactical 
parameters - connectivity, depth, integration, choice, synergy and embeddedness. Those 
attributes and their thematic maps would help to describe the spatial structure at different 
scales, as well as the movement pattern. 
2.3 Research methodology 
As discussed in the former sections, space syntax is a tool which has the capacity to 
quantify and visualize the spatial structure and related movement pattern. The rapid big-
scale urban development requires this kind of scientific tools to give an insight of current 
spatial position of historic areas. Especially for medium-sized traditional cities whose 
settlements and streets conservation are relatively more important, space syntax could 
explore the traditional spatial organization logic and its challenges in contemporary urban 
context. 
This study intends to investigate the dynamic spatial relationships between old and 
new urban fabric in F oshan, the historical trading town in south China. Thus, this study 
would involve the changes in two dimensions. One is the spatial scales would be 
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investigated from the entire city to the small places. The other is the time scale that would 
cover the modernization period from 1920s to 2000s. 
By adopting space syntax methods, this study would interpret the spatial 
characteristics in three scales. First, it investigates the generic spatial properties of the 
entire city by global integration and choice values, to identify the spatial position of 
historic core as a whole. Secondly, the district scale. Yang's method would be adopted to 
invent the approximate radius (topological or metrical is depended on the network 
condition) that represents the district scale. Then the comparison of local and global 
measurements would help to describe the particular characters for different districts. 
Finally, the spatial positions of individual heritages or places would be discussed with 
different radii (i.e. 3, 6, n), to reflect their spatial relationships and hierarchies in 
neighbourhood, district, and city. 
To carry out a feasible analysis on the continuous history, this study picked up 
seven particular points in the time span from the 1920s onwards. The selecting criteria 
are mainly based on the data availability and reasonable intervals between them. The first 
time slot was 1923 which is the turning point from water transport to railway and road 
~ystem; from a traditional imperial era to a modern republic state. The second point was 
1951, just after the establishment of People's Republic of China (P.R.C), when the city 
only has few primary modern roads. The third year was 1962 with reflecting the intensive 
socialist urban development and complete road system of inner city. The forth slot was 
1976, the fifth was 1984, and sixth was 1994, presenting the progressively urban growth 
since the reform policy. The last one was 2004, the current stage, when the city 
excessively spread, as well as combined the neighbourhood towns and villages. 
By investigations of the evolution process of street network during the last century, 
this study interprets the characters of traditional and modern socio-spatial organizations. 
It also helps to explore the current challenges of historic areas concerning both internal 
interventions and external influences from contemporary fabric. 
The proposed study framework has been illustrated In Figure 2-12. The study 
includes following steps: 
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1. Data acquisition and digitalization. 
In order to better visualize the transformation process, street network of different years 
will be integrated in GIS platform. Due to the different resolutions and conditions of 
historic maps, it needs to invent particular standard and integration mapping approaches. 
2. Space syntax modelling. 
Axial models will be conducted based on accessibility and visibility principles defined by 
space syntax theory. The syntactical calculation of axial maps and segment maps will 
include the different scales of places, districts and the whole city. 
3. Interpretations of syntactical results. 
The interpretation will start from the biggest scale of the whole city, then the inter-
relationship between districts and the city, finally the syntactical characteristics of places. 
The transformation process of the whole street network will help to identify the current 
spatial position of the historic core, as well as the potential trend. Besides the generic 
properties, the socio-spatial identity of respective districts or zones will be invented 
through comparisons of local and global integration patterns. Finally, the transformation 
of spatial relations and hierarchies between individual heritage sites would be described in 
detail. 
4. Investigations and findings 
Based on the above examinations, it will summarize the transformation patterns among 
F oshan city and its historic core, historic districts, heritage buildings. It hopes to enhance 
the understanding of dynamic spatial relations between old and new fabric, and support 
the redevelopment planning and design for historic areas. 
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The whole city 
Historic core 
Historic maps 







Suggestions to urban 
planning of historic core 
Suggestions to urban 
design of historic districts 
Figure 2-12 Study frameworks 
This study intends to contribute to conservation or urban renewal planning of the 
historic core in Foshan, with informative analyses of urban form transformation, street 
network in particular. It will describe not only the change of physical form, but also the 




ANALYSIS AND RESULTS 
This chapter will first review the development process of Foshan city, especially 
from the spatial aspects. Then it adopts space syntax approaches to analyze in details of 
Foshan street network in different years over last century. The analyses and interpretations 
will be carried out in three scales: the whole city, districts and places, as well as their 
interrelations. This study hopes to contribute to the understanding of socio-spatial context 
of the historic core, and support the conservation and urban renewal planning. 
3.1 Background 
This study discusses the street network transformation of F oshan, starting from the 
late Qing Dynasty and early Republic of China, when the first railwayll and first modern 
road 12 were established. Due to the weak official administration, There was no big scale 
urban planning before Republic of China13 • That time the main transport in Foshan town 
had relied on water system, rather than roads or railways. Therefore, when modern road 
network was introduced to F oshan in 1920s, the townscape had been changed 
significantly. 
11 Guangsan railway was completed by 1903, from Guangzhou to Shanshui. It was the main connection of 
western and northern Guangdong to the capital city. Foshan is one of the biggest stations along the 
route. (Source from: Luo, 1994) 
12 Nanhai County planned to establish road network for Foshan town during the early Republic of China 
(1920s). But due to economical and security reasons, they only successfully completed a short road in 
Gangwalan in the northern of the town in 1924. (F oshanshi chengshi j ianshezhi, (History of F oshan 
Urban and Rural Construction) by Foshan Shi cheng xiangjian she ju bian zhi zu (Chorography 
Compiler Group, Bureau of Foshan urban and rural construction), 1990) 
13 In keeping with its nature as a town, rather than a county capital , Foshan was never walled, and 
throughout the Ming it was not the seat of any governmental yamen. (Faure D., 1990) Foshan zhongyi 
xiangzhi (The Local History of the Loyal and Righteous Xiang of F oshan) of 1752, 1830, and 1923 all 
describes that officers had few contributions to Foshan's development during the long period in Qing 
Dynasty. 
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Then in the following years, the process of urban transformation has become rapid, 
large-scale and destructive, unlike traditional slow, gradual and adaptive modifications. 
Under the rapid social transitions and modernizations, the entire street network has been 
reformed, together with the spatial configuration of historical buildings and districts. 
In order to understand the implications and problems of historic core in today's 
Foshan, the urban development process in the last century will firstly be reviewed. In 
addition, previous conservation plans will be examined as a reference for the following 
space syntax analyses. 
3.1.1 Overview of urban development of Foshan 
Foshan in late Qing Dynasty (before 1912) 
Thanks to the prosperity of trade, F oshan had grown into a big commercial town in 
Qing Dynasty (1636 -1912). According to the Foshan zhongyi xiangzhi (The Local 
History of the Loyal and Righteous Xiang of Foshan) of 1923, Foshan had 28 PU 14, 1697 
streets and lanes, 18 big markets, and 195 temples (Luo Y. , 1994), with a population of 
342, 107 15 . Foshan could be recognized as the second important commercial city in this 
region, just smaller than capital city of the province - Guangzhou (Figure 3-1). 
Figure 3-1 Spatial distribution of Foshan and Guangzhou (1923) 
(source from: Foshan planning exhibition hall) 
14 Pu originally means a street-cluster defence establishment. In Qing Dynasty, Pu means the smallest 
administration unit, which briefly equals to district level. 
15 Source from Foshan Shi cheng xiangjian she ju bian zhi zu (Chorography Compiler Group, Bureau of 
Foshan urban and rural construction), 1994, pp. 11. But it has a long time debate of accurate population 
ofFoshan in late Qing Dynasty, considering the immigration influence and other uncertain factors . 
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Foshan is not only famous for the trade and water transport, but also for the 
handicraft products and traditional industry. Spatially it expressed sorts of zonings: 
commercial area in the northern part along the river; industry area in the southern part and 
mixed area in the middle (Figure 3-2). But the residential area had not been distinguished 
from other functions, due to the lineage enterprise traditions . 
oc;;;;;;;J ...... IKM 
Figure 3-2 Diagram of land use in late Qing Dynasty, Foshan 
(reproduced from, Luo Y., 1994, pp. 272) 
But politically Foshan is only a xiang, an administrative unit for a big village or a 
small town (Faure D., 1990). Thus, the leading people of the first family, taking the place 
of local government, usually were responsible for public facilities. For example, Tongji 
Bridge, the main bridge in the southwest of Foshan town, was established by Huo Yuxia 
and Huo Long of Huo Surname in 1581 16 • Then it had a main reconstruction by Li 
Daiwen 17 and his bother of Li Surname in 1625 (Ming-Qing Foshan beike wenxian jingji 
ziliao, 1986). Correspondingly, prilnary families also benefited a lot from the good record 
16 Huo Yuxia was the son of the eminent imperial official, Huo Tao (1487-1540). The family had its 
ancestral hall in nearby Shitou Village, but took an active interest in trade and property in the town. 
(Faure D., 1990) 
17 Li Daiwen was the famous literati in Foshan's history, who became Ministry of Personnel ofMing 
Imperial. He was so enthusiastic about the development of his hometown and involved most of the 
construction of public facilities in late Ming Dynasty. 
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of social contribution. But the investment was still very limited and the projects were too 
fragmental to contribute to the entire town. 
Republic Period (1912 -1949) 
Foshan had been upgraded to a capital city ofNanhai County since 1921, rather than 
just a commercial town in the past. (Local History of Foshan municipality, 1994) 
However, during that time Foshan lost most of spatial advantages and economical 
competiveness. On the one hand, threatened by foreign industrial productions, Foshan's 
handicraft gradually lost the market. On the other hand, water transports had been 
replaced by railway and roads systems, which were mainly located in the big capital 
cities, like Guangzhou (Luo Y., 1994). 
Yu Xinyi, head ofNanhai County, attempted to redevelop Foshan as a modern city 
by introducing western theory and practices, such as modern street system and 
automobiles. Under his leadership, a primary modern road system had been established, as 
well as convenient connections to neighbourhood cities. Other facilities, like parks, 
swimming pools, hospitals, and bridges had also been developed to a certain extent during 
1930s. 
But afterwards Japan army had landed in the south of Foshan in 1938, and occupied 
the city for seven years. During this period, population dropped dramatically from 342, 
107 (1921) to 85,700 (1949). A lot of buildings had been abandoned or demolished, not to 
mention the commercial or industrial activities. The urban development process had been 
stopped, even drew back till late 1940s. 
Mao's Period (1949 -1978) 
After the establishment of People's Republic of China in 1949, Foshan entered into 
socialist development18 period like other cities in the country. During the First-Five-Year 
Plan (1953-1957), urban planning and construction were focused on three aspects. Firstly, 
government and citizens made a great effort to restore old roads, bridges and facilities; 
18 It called "shehui zhuyi gaizao t±4,:j:5(r&m", around 1953 to 1957, following Soviet approaches of 
socialist development. The reform of public ownership provide an advantage to concentrate resources 
and energy to establish industry system, which was considered as the most efficient development area 
that time. 
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and further improved the urban framework of 1930s 19. Secondly, several major factories 
were established in urban edges to achieve the goal of modern light industry city, 
including Kenflo Pumps, Hongmian Silk Weaving Mill, etc. Final but the most important 
change was the reform of social functions in the centre of the city. Temples and ancestral 
halls were replaced by other public functions, while individual or family businesses were 
transformed to state-operated or collective-operated unit. Therefore, urban form had been 
changed significantly both in scales and styles (Figure 3-3). 
(a) (b) 
Figure 3-3 (a) One of the busiest old streets - Gongzheng Road 
(b) One of new development industrial area - Zhongshan Road, in the north of the 
town 
(source from: Foshan Archives Bureau, photographed in 1958) 
During 1958 to 1965, affected by Great Leap Forward2o , the construction period 
was greatly shortened by put in large amount of labours. The old dirty channels had been 
cleaned and new drainage system had been established. More than 80,000 meter square 
residential buildings and 20,000 meter square schools were completed, as well as a lot of 
new roads, parks, and other public facilities9. But due to the rush of construction period, 
those facilities were difficult to be manipulated or maintained. Especially in the following 
Cultural Revolution (1966 - 1976), a lot of drainage pipes, roads, and buildings were 
damaged or abandoned. 
19 Foshanshi chengshi jianshezhi, (History ofFoshan Urban and Rural Construction), 1990, ppl4) 
20 Great Leap Forward is a leftist ideology movement which happened in 1958. It aimed to use China's 
vast population to rapidly transform China from a primarily agrarian economy dominated by peasant 
farmers into a modem, agriculturalized and industrialized communist society. But it failed and ended in 
catastrophe with widespread famine. 
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In short, in Mao's Period, under the planning economy, project-specific 
development was the ~ain model of urban development. It did improve a lot of public 
facilities and rearranged the city centre of Foshan. But the urban development is still in 
the scope of old town area, with little expansions. 
Deng's Period (1978 - now) 
There have been big changes since 1978, when the state has adopted more indirect 
than direct techniques to govern the economy and the society. The open policy and 
economic booming of Gangdong Province led to a rapid development in Foshan, 
especially for the last decade. 
The great transformations might be partially explained by following data. Urban 
population had increased dramatically from 191,900 of 1979 to 595,600 of 2007, not 
including 466,000 immigrants21 (Figure 3-4). In fact if counting other four towns, the 



















1979 1982 1985 1988 1991 1994 
year 
, 



















1997 2000 ' ..2003 ~006 
\ I 
, " 
Figure 3-4 Urban population growth of Foshan (1979-2007)22 
Note: 1. It does not include the immigrant population. 
2. Data of several years are missing. 
21 The statistics introduced here are only including the population, or GDP, or built-up areas in the 
city centre of Foshan - Chancheng city. Because within the administration area of Foshan 
municipality, Shunde, Sanshui, Gaoming, Nanhai - are separated cities. Source from: web sites of 
Foshan Annual Reports: http://www.fsnj.netl2008(1)/2007-10.htm. opened in June, 2009. 
22 based on the Statistical Annual Reports ofFoshan and Foshan shizhi, 1994 (local history of Foshan 
municipality), http://www.fsnj.net/. opened in June, 2009 
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GDP (Gross Dnmestic Product) increased almost one hundred times from 1984 to 
2008, from 877 million yuan23 to 82450 million yuan24 (Figure 3-5). There exists an 
obvious jump in recent years, probably due to the intensive foreign investments and 
local government supports. 
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Figure 3-5 GDP (Gross Domestic Product) growth of Foshan (1984 -2008) 14 
Note: Data of several years are missing. 
With the rapid economic development and population growth, the built-up area of 
F oshan had extended 4 times during 1979 to 2001. The growth speed had been even 
accelerated since the new policy had been approved to combine other four counties with 
the central town as the big Foshan municipality in 2002. As shown in Figure 3-5; 3-6 and 
3-8, the developing speed was suddenly jumped to the higher level during the recent five 
years (38 square kilometres in 2001 to 140 square kilometres in 2006). 
23 Source from: website of Foshan TV. http://www.foshantv.netlArticle/ctnews/20081 11l16394.shtml, 
coded from statistical bureau of Chancheng, Foshan. Opened in June, 2009 
24 Source from: Statistical Annual Report of Economic and Social Development. 
http://tjj.chancheng.gov.cn/publicfiles/business/htmlfiles/fscctjilptjgb/200903/7789 5 .htm. from 
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Figure 3-6 Increase of Built-up area, Foshan (1979-2006)25. 
Note: The data after 2002 include the built-up area of other four districts, which were separated 
counties before. 
Thus the urban development process could be divided into two stages within Deng's 
period: 1978 - 2002 and 2002 - now. During the first period, urban planning schemes had 
been conducted in more comprehensive perspectives, compared to the simple project-
based development in Mao's period. A lot of new urban functions had been introduced to 
the city, such as big shopping malls, hotels, libraries, and universities (Figure 3-7). 
(a) (b) 
Figure 3-7 (a) Tongji Estate, in the southern part of the city 
(b) Bird's eye view from the western part of the city 
(source from: Foshan Archives Bureau, photographed by Yang Y. in 1980s) 
25 based on Foshan shizhi, 1994 (local history of Foshan municipality), Statistical Annual Reports of 
Foshan, http://www.fsnLnetl,opened in March, 2009 and China Yearbook Full-text Database, 
http://www.global.cnki.netlProducts/yearbook.htm. opened in June, 2009 
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Having been experiencing the rapid development speed and the limit of land, the 
central city almost bordered on other towns in 2000s (Figure 3-8). But due to the different 
management systems of different towns, a lot of urban facilities were conflicted and the 
urban development progress was thus hindered. 
Therefore, new policy had been set up in 2002 when urban planners started to 
consider the bigger picture of whole Foshan municipality, even the whole Pearl River 
Delta (PRD) region. From the short-term view, it is particular significant to affect the 
transportation planning and constructions. For instance, more than 20 key transportation 
projects had been started since 200226 . One of the most famous projects - the new belt 
way of 92.5 kilometres had been completed in 2006, which contains 500 square 
kilometres inside (Figure 3-9). In long-term speaking, the close collaboration between 
Guangzhou, Foshan and other PRD cities, including a lot of subways, public facilities and 
businesses, would contribute to extend the urban areas in the coming future. 
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Figure 3-8 The spatial growth of Foshan (1923-2004) 
Note: 1. grey parts of2004 ·map are built-up area ofNanhai district (Nanhai county before 2002) 
2. Upop: Urban population 
(redrew historic maps from Foshan Archives Bureau, Foshan Planning Bureau, Foshan Bureau of Land 
and Resources, and Foshanshi chengshi jianshezhi, (History of Foshan Urban and Rural Construction), 
1990) 
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The new belt way - F oshan yihuan Expressway to Guangzhou 
New subway to Guangzhou (under construction) 
Figure 3-9 Diagram express transportation system of Foshan 2008 in the same scale 
of Figure 3-8. 
(redrew map from Foshan Bureau of Land and Resources, 2008) 
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Current challenges 
The process of rapid urban development has significant impact on the historic areas. 
The area of historic core is around 2.2 square kilometres27 , only occupying 1.6% among 
the current city scope28 , not to mention the future developments. What will be the spatial 
position of the historic area? How the historic core links to the other parts? 
The traditional structure of the historic core has been reformed to fit the modern 
needs, reading from the raw figures of the morphological transformation (Figure 3-8, 
especially from 1923 to 1964). What are the different spatial mechanisms of the historic 
core and new development areas? How will historic buildings work in the modern spatial 
context? 
3.1.2 Limitations of previous studies 
Since Foshan city had been rewarded as "National Historical and Cultural City29" in 
1994, both urban managers and researchers have made great efforts for conservation 
aspects. Several rounds of conservation planning and investigation have been conducted 
during the following ten years, though most of them were not operated on the ground 
(Zhou X. et ai, 2005; Zhang H., 2007). 
The site basically was frozen up by the government to avoid the attack of rapid 
economic development (Chen S., 2006). However, the living conditions in the historic 
core have become worse and worse, with the decaying of physical buildings, commercial 
activities and residents' qualities. In addition, the declining of historic core has been even 
intensified by rapid urban sprawl in recent years. 
27 It was defined by local government for conservation and urban renewal needs in 2003. (Nanfang daily, 
22nd J an, 2004) 
http://gzuda.gov.cninews/view.asp?id=XW2004020311 00074176&fdID=CL200302211558027269&tb 
Color=DBE2FF&trColor=C7CFF3&publishtime=&KeyWord= opened in June, 2009 
28 For 2006, the total built-up area was 140 square kilometers. (source from: China Yearbook Full-text 
Database, 
http://number.cnki.netitablemetalDataResult.aspx?area=%E4%BD%9B%E5%B 1 %B 1 &searchword=% 
E5%BB%BA %E6%88%90%E5%8C%BA %E9%9D%A2%E7%A 7%AF &match=blur, opened in June, 
2009) 
29 Since 1982, the central government of China began to create a List of National Historical and Cultural 
City (lishi wenhua mingcheng) and issued specific regulations to preserve those ancient cities and 
towns. 114 historical cities were on the List by 2008. 
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Since 2003, the government has endorsed the demolition of entire urban blocks, and 
the construction of large shopping mall constructions (Figure 3-10 (a)). In the early 2008, 
another real estate developer became involved in the renewal of the southern part of the 
historic core in Foshan, containing 520,000 square meters 30 (Figure 3-1 0 (b)). It proposed 
a similar scheme as Shanghai Xintiandi redevelopment project by filling modern 
consumption culture in heritage buildings and conducting intensive estate development in 
surroundings. Consequently, the existing historic tissue is becoming more fragmented 
with increased spatial segregation. 
(a) (b) 
Figure 3-10 (a) A big shopping mall development in the old city 
(b) The cleaning process of Linnan tiandi project 
Facing the existing conditions and challenges, it is necessary to reVIew the 
uncertainties and limitations of previous conservation studies and practices. Basically, 
there are following four aspects: conservation scale, site, object and history. 
Previous planning and development strategies mainly focus on the preservation of 
specific historic sites, which is questionable in terms of its relations to the whole city and 
interrelations between different sites (Zheng L. and WU Q., 2001). For instance, the latest 
version of conservation plan issued by the local government in 2008 is quite detailed in 
the preservation delimitation (Figure 3-11). However, due to the less control of the 
surrounding area, a lot of modern buildings are built along the roads. Those high-rises 
30 Source from: Foshan Daily, 28 Feb, 2008, http://www.fsonline.com.cn/szblhtm1l2008-
02/29/content 15551746.htm, opened in June, 2009 
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shadowed the inner historic buildings and blocked the wind and visual corridors, which 
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Figure 3-11 The preservation delimitation of historic core issued by Foshan 
government in 200831 
On the other hand, the conservation and redevelopment strategies greatly emphasize 
on Zumiao-Donghuali historic district which contains the major national-level heritage 
sites (China association of city planning (eds) 2003). This area was important in religious 
and cultural identity for Foshan, but it was strongly supported by other commercial and 
industrial areas in the past. Therefore, even there is a heavy investment to Zumiao-
Donghuali district; the development progress might still be hindered if other supporting 
districts are declining. 
31 Source from: Foshan government website: 
http://www.fswater.gov.cnlxwzx!rexw/200812/t20081201 1151646.html, opened in March, 2009 
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Regarding the study objects, traditional conservation designs mainly focus on the 
heritage buildings, though recent studies have started to consider the surrounding historic 
environment and related streets (Zheng L. and WU Q., 2001). But as mentioned before, 
street network and settlements played a very important role among the historical Foshan 
town, which accommodates the human movements, links social activities and remains 
cultural identities. This kind of continuous space system should be studied from the whole 
city scale, rather than the fragmental pieces limited inside the preservation area. 
Meanwhile, without in-depth understanding of traditional contexts and their 
transformation process, it might misinterpret and manipulate historic areas by only 
looking at the fragmental historic sites. 
F or the study period of previous researches, Ming and Qing Dynasty are highlighted 
which is so-called "golden time" of Foshan (Luo Y., 1994; Zhou Y., 2006). However, the 
conservation and planning mainly concerns the technical possibilities under the existing 
conditions (Zhou X. et aI, 2005). There seems a big gap between the history studies and 
planning practices, missing continuous development process in the last century. As 
mentioned before, this period involving the modernization is critical to understand present 
urban form. 
3.1.3 Analysis framework 
Responding to the issues and methods described before, this following analysis 
would investigate Foshan street network transformation during 1920s to 2000s, by 
adopting space syntax approaches. It would contribute to understand the spatial 
relationships and hierarchies between historical areas and the developing urban context, 
to support the conservation or redevelopment decisions in the coming future. 
As reviewed in the former section, the urban morphology has been dramatically 
reformed in the last century (Figure 3-8). Generally I divided them into three stages. 
Firstly, 1920s - 1970s, from the early Republic Period till the end of Cultural Revolution, 
when the amount of urban areas had been maintained similar, though the internal 
structures and spaces had been significantly changed. Secondly, late 1970s - 1990s, in 
which the early economic booming contribute to extend the urban areas gradually. 
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Finally, the current years of 2000s, present the maSSIve spatial growth and 
reconfiguration of urban centres. 
The technology of space syntax would give an insight of those changes in 
respective periods. For the first stage, the influences from modern roads interventions 
would be highlighted by the comparisons of topological aggregation patterns. For the 
second stage, metrical measurements help to explore the impacts of urban extension. 
Finally the current stage involving the most complicate urban forms and organizations, I 
attempt to interpret the spatial relations both from topological and metrical aspects. 
Meantime, through comparing the syntactical results and land use patterns, the original 
characters and current challenges of historical areas would be summarized. 
The analysis reported in this chapter is organized in following six sections: 
1. Data preparation, including the historical maps and attributes that represent the 
modernization process and three stages mentioned above. 
2. Set the space syntax models. Following the principles introduced in chapter two, 
I would explain in detail of axial model generation, boundary definition, and 
parameter analysis. 
3. Interpret the syntactical results from the perspectives of entire city, which means 
global integration and global choice. With comparisons to functional distribution 
maps, the generic properties of Foshan urban transformation would be concluded. 
4. Then the smaller scale involving districts or functional zones are discussed to 
explore the characters of traditional settlements and trading areas. It also suggests 
challenges and trends for respective regions based on the space syntax analysis. 
5. Syntactical investigations of individual heritages and places would examine the 
historic and modern context surround them. It hopes to provide an informative 
support to conservation or redevelopment strategies. 
6. Finally the transformation of Foshan street network would be summarized of not 
only the physical form but also the underneath socio-spatial mechanisms. 
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3.2 Data preparation 
The data acquisition is very important to space syntax study, especially considering 
the long study time span. The study introduces a series of historical maps and urban 
planning schemes from 1923 to 2004. 
3.2.1 Historical maps 
To visualize the transformation process of street network in Foshan, the following 
data listed in Table 3-1 have been employed from different sources. 
Table 3-1 Historical maps introduced in this study 
Year Map contents Map scale 
1923 1Jt W ~ ~iJ:ii 00 1 :2,500 
street map of Foshan town 
1951 1Jt wm1tOO 1 :6,250 
map of F oshan city 
1962 1Jt wm lROO no 
map ofFoshan central city unspecified 
scale32 
1976 1Jt w m tiP. 00 1: 15,000 
map of Foshan city 
1984 1Jt wm lRfaJ 00 no 
simplified map of Foshan unspecified 
urban area scale34 
1994 1Jt w m ~ IR ~iJ:ii 00 no 
street map of Foshan unspecified 
central city scale35 
2004 1Jt w m ~~ ~ IR tiP. 00 1 :17,000 
map of Chancheng Town, 
32 around 1 :5,000 compared to 1951 map 
33 The power institute during Cultural Revolution 
34 around 1: 17,000 compared to 1976 map 
35 around 1: 12,500 compared to 1976 map 
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Cartographer Map source 
Guangdong ordnance Foshan planning 
survey exhibition hall 
Foshan municipal Foshan Archives 
government Bureau 
People's council of F oshan Archives 
Foshan Bureau 
1. Guangdong bureau F oshan Archives 
of surveying and Bureau 
mappIng 
2. Foshan revolution 
council 33 
Chorography History of F oshan 
Compiler Group, Urban and Rural 
Bureau of Foshan Construction, 
urban and rural 1990, pp. 20 
construction 
Chorography Local History of 
Compiler Group of Foshan 
Foshan municipality, 
1994 
1. Foshan Bureau of Official website 
Land and Resources of Foshan Bureau 
Foshan 2. Guangdong Map of Land and 
Press Resources 36 
2004 f~ W rP ±-t!! 00 1: 100,000 1. Foshan Bureau of Official website 
map of Foshan city Land and Resources of Foshan Bureau 
2. Guangdong Map of Land and 
Press Resources
26 
There are no reliable digital maps of Foshan could be obtained in this study, 
especially for historic periods before 1990s. I have to use the traditional mapping method 
whereby historical paper sheet maps for digitization. The historical maps in the above 
table are introduced as background maps, traced in CAD (Computer Aided Design) 
programme. 
3.2.2 Three periods 
As mentioned, based on the spatial growth characters, those maps would be 
categorized into three periods. The following maps help to visualize the general 
morphological evolution process of Foshan street network, as the reference to space 
syntax modelling and analyzing. 
Period 1: Internal transformation (1920s - mid 1970s) 
As mentioned in the previous sections, new roads have started to intervene into the 
old street network since 1920s, which are highlighted in red of Figure 3-12. Till mid-
1960s, construction of new roads and destruction of old small lanes finally formed today ' s 
street network in historic core of F oshan. 
36 http://www.fsgt.gov.cn/zxbdlszdtJ200811 /t20081124 1146999.html, opened in April, 2009 
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1923 1951 1962 
IKM 3KM 
Figure 3-12 Foshan street maps 1923, 1951, and 1962 (new roads are in red) 
Period 2: Urban extension (mid 1970s -1990s) 
There is no big construction during the Culture Revolution period from mid-1960s 
to 1976. After reform and open policy, new roads gradually extended towards south and 
west during 1980s to early 1990s. According to Figure 3-13, the spatial growth speed was 
even and smooth, with remaining the old city centre in the middle northern parts. 
1976 1984 
60 
o lKM 4KM 12KM 
(4 times as big as Figure 3-12) 
1994 
Figure 3-13 Foshan street maps of 1976, 1984, and 1994 (new roads are in red) 
Period 3: Merge with neighbourhood towns (2000s-) 
In the latest decade, like the rapid growth of urban population and GDP, the urban 
area sprawled exceedingly (Figure 3-14). 
Figure 3-14 2004 Foshan street map 
(in same scale compared to 1994) (new roads are in red) 
Affected by new administrate policies, the centre city was not only spreading, but 
also merging with other neighbourhood towns and villages (Figure 3-15). After the new 
belt way was completed in 2006, the further accelerating urban growth can be expected 
(Figure 3-15). 
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Figure 3-15 Road map of Foshan municipality in 2004, including the new belt way 
(7 times as big as Figure 3-13) 
Note: 1. the old central city old occupies very small percentage of the city. 
2. the red spots represent the old neighbourhood towns which had been merged into the big city. 
3. the blue spots represent the planned new city centres. 
4. the yellow spots represent the towns located along the new belt way, which might be merged in the 
coming future. 
Resolutions issues 
It could be seen that the historical maps are different in resolution and city scale. In 
order to make a comparable space syntax model over the transformation process, the 
particular standard and integration methods have been adopted. 
Though maps in varied scales cause troubles to integration and digitization, they 
also provide another perspective of urban spatial growth. From the scale of 1 :2,500 in 
1923 to 1: 100,000 in 2004, it reflects the rapid spatial growth (Figure 3-8, Figure 3-15). 
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Response to the three periods and the available data (Table 3-1), I categorized those maps 
into three scales in the exercises: 
1. Period 1 (1920s - 1970s) in scale of 1 :5,000 
2. Period 2 (1980s - 1990s) in scale of 1:15,000 
3. Period 3 (2000s) in scales of 1: 15,000 and 1: 100,000 
The different scaled models could be cross linked by the same coordinates. Though 
the details are different because of the resolution, street network system is well 
documented by either 1 :5,000 or 1: 15,000 maps. For the analyses of street network in 
2004, big scale map will be introduced as general study for the spatial relations among the 
whole city. Another small scale map will be employed for detailed investigation of 
F oshan historic areas and its urban context. 
3.2.3 Historic attributes 
The spatial distribution of different social functions is very important to interpret 
and validate syntactical results (Penn A., 2003), especially for historical comparison of 
socio-spatial transitions (Karimi K., 1999). This study would compare the syntactical 
results and land use maps, functional zone (or district) subdivisions, and important places 
distribution. It also correlates to the form-function investigations at different scales - the 
city, the districts, and the places. 
However, the recordings of social functions in historical maps are very limited. 
Reconstruction of the social attributes in historic periods and overlaying the street 
network actually is a very difficult task, the earlier the harder. Therefore, other historians' 
work of urban development in Late Qing Dynasty has been adopted for the interpret 
1923's street map, such as Luo Y. (1994), Zhou Y. (2004). Other raw materials like early 
tour books37 (1830), local history recordings (1752, 1830, 1923) will also be reviewed to 
invent the important social places in late Qing Dynasty and early Republic of China 
(1920s). 
Fortunately, with professional institutes, the survey and document system has been 
greatly improved after 1949. The map of 1962 provides a good foundation to describe the 
37 Foshanjielue (The streets ofFoshan), 1830. In: Foshan. Held in British Library. Quoted in Wang, Q., 
1998, Rare historical materials of Qing Dynasty and Interpretations. Wuhan Press. pp. 574-586 
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major public facilities, like administration offices, hospitals, schools, and factories. 
Though there is not many text materials left during the period of socialist development 
and Cultural Revolution, some old photos from Foshan Archives Bureau will be employed 
to support the functionalities analyses. 
F or the latest two decades, the problem of functional investigation goes to the 
opposite side. Too much information with fast transformation speed makes difficulties to 
define a clear study scope. Thus this study will first introduce the general land use pattern 
and subdivisions, then it will concentrate on the old areas where contain the majority 
heritage sites. 
3.3 Syntactical models 
3.3.1 Generating axial lines 
The axial model is originally created from the perceptive of visibility and 
accessibility, which refers to the definition in "Social logic of space" (Hillier B. and 
Hanson J. , 1984). They are "the least set of such straight lines which passes through each 
convex space and makes all axial links". However, it is a difficult task to satisfy the 
principle since there is no mature software that automatically generates axial lines from 
the complicated urban context (Batty M. and Rana S., 2002; Carvalho R. and Batty M. , 
2004). 
In this study, basically axial lines have been drawn following the space syntax 
principles, to reduce as much subjective interpretation as possible. The street names, 
building blocks, and topographical information have been employed as the reference to 
justify the accessibility and visibility. But the street network of Foshan is quite 
complicated, which requires special considerations to some extent. Therefore, referring to 
the street-based topological models by Jiang B. and Liu C. (2007), in the process of 
drawing axial lines, I h~ve made following rules: 
1. Simplify the curved streets under the same name with the least turns 
2. Weighting the water transport of axial model of year 1923 
3. Do not consider multiply roads on one street with simplifying the intersections 
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First, the organic urban fabric in old Foshan town has a lot of curved or sinuous 
paths, which make controversies in modelling process (Figure 3-16). Based on the 
common sense of spatial configuration, this study tries to use the least lines to represent 
the sinuous streets, especially the street under the same name. Take the same curve of 
Figure 3-16 as an example, the right one will be selected to represent the path. 
Figure 3-16 Three axial line representations of the same curved path 
(Source: Figueiredo L. and Amorim L., 2005) 
Second, the benefits of the Fen River played an important role of Foshan 
development during the early stage. It is necessary to consider the influences of water 
transportation, apart from the street networks. The test model would conduct several axial 
lines for the rivers in 1923' s map, in terms of accessibility and visibility principles. 
Though it is still insufficient to reinforce the river linkages among the whole city, in terms 
of district or smaller scale, this assumption might be acceptable. 
Third, some express ways built recently are offering more than one traffic roads for 
different driving directions. But in the study models, all roads along one street are 
simplified to one axial line. For the special overpass and underpass intersections, the 
relevant axial lines just simply cross in the model (Figure 3-17). The similar method had 
been examined by Jiang B. and Liu C. (2007) for Hong Kong's road system, which is 
much more complicated than Foshan's street network. The results show that the 
significant factor which influences the movement, especially the vehicle flow, is the 
cognition of streets, not the every detail of direct perception. In other words, the 
appropriate simplification is necessary to conduct the model representing spatial 
configuration, which is the initial purpose of syntax analyses. 
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Figure 3-17 The axial line representations of complex Multi-Major-Lanes with 
overpass intersections 
3.3.2 Boundary considerations 
Space syntax analyses conducted In different scales (radii) will present the 
continuous edge from every axial line to the whole city. But it is necessary to define the 
boundary for the initial axial models of the street network system in different years. 
Basically the exercise models will contain the streets in the urban area of central Foshan 
city and the direct connections to the outside. But there are minor differences for different 
periods as followings: 
For map of 1923, the urban boundary is well defined by the water body, such as Fen 
River, Xin Branch, and Zhaxia Branch (Figure 3-18). But the water system is not only the 
edge of the city, but also the main connections to other towns and villages. Thus the 
network system of 1923 represented as the axial model should consider the water 
transport. Fen River is the major linkage from Guangzhou and northern cities until late 
Qing Dynasty, but replaced by Yuehan railway established in early twentieth century (Luo 
Y., 1994). Small branches like Xin Branch and Zhaxia Branch had declined or silted up in 
even earlier years. Thus in this study, Xin Branch and Zhaxia Branch will be referred as 
the urban boundary, while Fen River will be considered as a part of network system. 
Based on visibility and accessibility principles, several axial lines will be generated to 
cover Fen River area. 
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Figure 3-18 Water system diagram of Foshan, 1923 
(reproduced from: Zhang H., 2007, pp.28) 
According to the maps from 1951 to 1994 (Figure 3-8, Figure 3-12 and Figure 3-
13), the urban area increased gradually, surrounded by rural areas. The axial models will 
mainly cover the urban area of the central city, though Shiwan town in the southwest was 
becoming closer and closer in period 2 (mid 1970s - 1990s). If the axial models included 
the whole area, the syntactical results will be not comparable to the previous period. For 
example, the average global integration degree of axial map 1976 that contains the 
countryside and neighbourhood Shiwan town is 0.305, much smaller than the results of 
map 1962 (0.669) only contains the central city. Actually during 1962 to 1976, mainly the 
period of Cultural Revolution, there was no big development and the two street network 
maps were almost the same. Besides, by the interviewing of local residents, the concept of 
Foshan city only meaning the central urban area had been remained till mid-1990s. 
However, the situation had been changed dramatically after the rapid development 
in 2000s. It could be easily found in Figure 3-15, a lot of surrounding towns and villages 
had been merged to the new big F oshan city. It seems that the urban area sprawls 
boundlessly, how it could be generated as the axial model? Thus I started to test the space 
syntax analyses from the big scale map of 1: 100,000 with the new belt way. The 




Figure 3-19 (a) Global integration map of Foshan in 2004, same scale and boundary 
as Figure 3-16 
(b) Diagram of spatial integration centre among the big Foshan city 
Evidence from water system also reveals the scope of central city matching the 
above simulation. Fen River and Dongping River represent a certain delimitation, as 
shown in Figure 3-20. Therefore, detailed axial models will focus on the area within the 
red lines of Figure 3-19 (b) and its direct connections to the outside. 
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Figure 3-20 Topographical map of Foshan (reproduced from Google map in the 
same scale and boundary as Figure 3-16 and 3-20) 
3.3.3 Space syntax parameters 
As mentioned in the last chapter, the axial lines representing as nodes would be 
conducted to calculate the integration degrees through topological interrelations. Then the 
axial lines could be further split up into line segments, which could be related to the 
metric analyses. 
There are three categories of parameters which will be interpreted in this study. 
First, the integration values of different 'topological radii'. The global integration 
value (radius n) will illustrate the generic spatial properties and transformation pattern of 
the entire city. The local integration value (radius k (2 ~ k ~ n -1) represents the 
particular accessibility and configurability within a certain area. 
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Second, the choice values with varying 'metrical radii'. Similarly, the global choice 
map presents the city structure, and local choice measurements invent the frequently used 
path by the neighborhoods. 
Third, in order to set the particular radius for study scale, (for example, district-
level), synergy and embeddedness value will be investigated to identify the spatial 
discontinuities and subdivision among the city. They are actually the secondary statistical 
analyses of first two parameters and their related attributes. 
Besides, through exporting syntactical results to the MapInfo 6.5 GIS platform, this 
study will map some social attributes on axial and segment maps. One is the district 
division of different years; the other is the spatial distribution of functional places. They 
would help to categorize syntax results to explore the spatial characters for a particular 
region or a certain function. 
3.4 Syntactical transformation of the whole street network 
Following the overview of urban transformation in previous sections, this section 
will focus on space syntax analyses of the whole street network in Foshan city. Based on 
the principle of closeness and betweenness mentioned in Chapter 2, the integration 
degrees and choice values will be introduced to interpret the evolution process of Foshan 
space structure. Meanwhile, with comparing to land use diagrams, it would help to give an 
insight of relations between syntactical results and social aspects. Finally it will 
summarize the generic properties of urban growth of Foshan city, with pointing out the 
challenges for the historic core. 
3.4.1 Global integration 
The integration value measures how many turns we have to make to go from each 
line to all other. With counting the topological depth of all lines in the model to the root 
line, global integration yalue presents the accessibility degree among the whole network 
to some extent (Hillier, 1984). The following Table 3-2 shows the dramatic increase of 
mean global integration degrees of F oshan city in the last hundred years. It reflects the 
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improvements of accessibility and configurability, changing from the fragmental, organic 
spaces to integrated and rectangle structures. 
Table 3-2 Transformation of global integration values 
Period Scale Year Axial size M.Length M. Con. M.Rn Std. Dev. (m) 
1923 
1 
2421 55.267 2.719 0.415 0.077 
1 :5,000 1951 2589 56.724 2.722 0.565 0.129 
1962 1366 78.778 2.835 0.669 0.142 
1976 347 184.855 2.847 0.699 0.152 
2 
1: 15,000 1984 373 208.858 2.997 0.813 0.172 
1994 355 248.927 3.110 0.896 0.186 
3 1:15,000 2004 5061 313.736 3.387 1.076 0.269 
Note: Axial size: the amount of axial lines 
M. Length: mean metric length of axial lines 
M. Con: mean connectivity 
M. Rn: mean global integration value (radius n) 
Std. Dev: standard deviation of global integration value 
F or the first period, the urban size of F oshan has not changed much, but the street 
density decreased significantly during the socialist development in 1950s. The degree of 
global integration had been greatly increased by constructing new roads and destructing 
small lanes. Meanwhile, the raising standard deviations in the right column demonstrate 
the broadened gap between main roads and small streets. Integration maps in the 
following sections would help to visualize the dominance of central roads, which might 
significantly change the traditional space organization. 
When urban area gradually extended during the second period, the average global 
integration value was gradually increasing, and so was the standard deviation. The 
progress had been accelerated during the last period (Figure 3-21), corresponding to the 
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Figure 3-21 Transformation of mean global integration value and standard 
deviation 
It would help to understand the characteristic of Foshan spatial structure with 
comparison to the syntactic measurement of other cities around the world (Table 3-3). 
According to the urban studies by space syntax laboratory (Hillier B., 2001), the grid-like 
American cities have highest average connectivity degree and global integration value, 
while the organic Arab cities are in the opposite. 
Table 3-3 Global integration values of other cities around the world 
Number M. Axial 
Region of cities size M. Con. M.Rn 
USA 12 5420 5.835 1.610 
European 15 5030 4.609 0.918 
UK 13 4440 3.713 0.720 
Arab 18 840 2.975 0.650 
Source from: Hillier (2001) 
F oshan in Period 1 had similar syntactical value as Arab cities, then turning to be 
closer to the 'deformed' grid (Hillier B., 2001) cities in UK in Period 2. In current stage, 
the global integration values of Foshan are just a bit lower than cities in USA, with simple 
grid street system. According to the rapid developing trend, it could be foreseen to catch 
up with US cities in the coming future. 
Global integration maps 
Space syntax ana~yses not only provide the comparable parameters, but also have 
location references to visualize the spatial topological relations. The thematic maps could 
be easily linked to other geo-referred attributes to run further analysis and interpretation. 
Responding to the three periods, the global integration maps are listed as followings: 
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Period 1: Internal transformation (1920s - 1970s) 
1923 1951 1962 
oc=J .... lKM 
Figure 3-22 Global integration maps (radius n) of year 1923, 1951, and 1962 
Note: white axial lines represent the global integration core, top 10% of (radius n) integration 
value 
The integration maps in Figure 3-22 show that the old mass-like integration core had 
been gradually concentrated to a few new lines during 1920s to 1960s. The mean global 
integration value of new roads in 1951 map (red in Figure 3-12) is 0.782, while the total 
average integration (radius n) is 0.565. Another trend could be read from the analytical 
maps is that the condense integration core has been spread around in a big area, even 
reaching the edge of the city. In contrary to the centralized process of roads, some big 
working and living spaces had been distributed to the urban edge. As a result, the area of 
people's daily movement had been widened, creating the potentials of urban extension in 
the following years. This important shift will be further interpreted from different 
perspectives in later sections. 
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(same scale as Figure 3-22) 1994 
Figure 3-23 Global integration maps (radius n) of year 1976, 1984, and 1994 
Note: white colored axial lines represent the global integration core, top 10% of (radius n) 
integration value 
It is obvious that the integration core has been extended towards the west and south. 
The newly built long lines have the highest integration value and dominate the network 
system (Figure 3-23). Within the old areas, the long main roads were still integrated; 
while most of the short lines were much lower than the average global integration degrees, 
showing the segregate trend. 
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Road density in the new development area is much lower than old centre city. For 
the new long integration lines in map of 1984 and 1994, only few small lanes connect to 
them (Figure 3-23). On one hand, potentially those long integrated lines will attract 
movements and businesses to intensify the local grids. On the other hand, the modern 
urban grid is apparently larger than the traditional grid, which is also found in other cases 
(Tang Y., 2004; Yu H. et aI, 2009). 
Period 3: Combine with neighbourhood towns (2000s-) 
During this period, the integration core had grown larger and larger, moving out 
from the old areas (Figure 3-24). Most of axial lines inside the historic core are low of 
integration value, losing the advantages of spatial aggregation. Especially the northern 
part of the old city, which used to be the busiest commercial area, is segregating from the 
new centre. 
KM (2 times as big as Figure 3-22 and 3-23) 
Figure 3-24 Global integration maps (radius n) in 2004 
Note: white colored axial lines represent the global integration core, top 10% of (radius n) 
integration value, and red frames represent the area of historic core 
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Besides, several long lines dominate the integration core, which is very different 
from traditional spatial organization logic. In the integration map of 1923, the integration 
core is composed of a cluster of short inter-connected streets, which are equal and 
dependent with each other. But for the model of 2004, the main roads are playing such a 
critical role in the network system. If I delete the longest 8 lines, the mean global 
integration value suddenly drops from l.076 to 0.607. Consequently, those central roads 
would be built wider and wider in order to satisfy the large amount of traffic, reducing the 
walk-ability and causing another kind of spatial segregation. 
3.4.2 Global choice 
In contrast to the to-movement potential measure by the integration (or closeness) 
measure, Global Choice measures the through-movement potential , how likely the line to 
be chosen on paths from all elements to all others (Hillier B., 2005). I re-analyzed the 
generic spatial patterns with choice laws, which identify a clear structure, but in spite of 
most local differences (Figure 3-25). 
1923 1951 1962 
oc=J ...... lKM 3K\1 
Figure 3-25 Global choice maps (radius n) of year 1923, 1951, and 1962 
Note: white colored lines represent the segments which have top 100/0 of (radius n) global choice 
value 
The Figure 3-26 shows a significant shift of intensified route distribution from 1923 
to 1962. First, the comparing to the choice maps of 1951 and 1962, highlighted paths are 
more sinuous and shorter in 1923 map. Second, it is notable that white segments, except 
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the northern lines representing the river, contributed to divide the town spaces into many 
subdivisions. But those frequently selected paths concentrated to several newly built roads 
in the following years. The town structure seemed to be more integrated as a whole, which 
corresponds to the decrease of district numbers studied in the next section. Third, those 
often-visited routes have different openness degrees in three graphs. For 1923, only the 
north boundary could be identified in the frequent used paths, corresponding to the natural 
border of Fen river. In the choice map of 1951, the eastern edge road, northern riverside 
path, and central streets formed a circle in the east part of the city. Then in 1962, the edge 
rectangle route had been completed, surrounded the entire city. This formation process 
represents the transformation of people's movement routes, from the crossing central 
paths to the alternative belt ways. 
The intensified choice routes were developing consistently in Period 2 (Figure 3-
26). Main roads had become more important and concentrated more flow; the fringe 
circulation also had been more significant among the whole network. Consequently, the 






(same scale as Figure 3-25) 
1994 
Figure 3-26 Global choice maps (metric n) of year 1976, 1984, and 1994 
Note: white colored lines represent the segments which have top 10% of (radius n) global 
choice value 
The main circulation system remained a closed route and being separated from the 
surrounding rural areas ~uring former periods. However, the rectangle had been broken by 
massive spatial growth in 2000s (Figure 3-27). The current intensified network has been 
constituted by a few super long lines, linking to neighbouring cities. It is noticed that 
several long lines had intervened into the historic core within the red frames, which cut 
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the old areas into a few big blocks without much differences from other parts. Smaller 
scale investigation will be conducted in the following sections to show the significant 
influences from those intervened roads. 
c::::J 
o 2K~ 6KM (2 times as big as Figure 3-26 and 3-27) 
Figure 3-27 Global choice maps (metric n) in 2004 
Note: 1. red lines represent the area of historic core 
2. white colored lines represent the segments which have top 100/0 of (radius n) global 
choice value 
3.4.3 Relations to functional distribution 
The global integration degrees have a major determinant of movement flows (Hillier 
B. et ai, 1993; Penn A., 2003), creating multiple effects to the socio-economical activities 
and land use patterns. And choice measurements define a clear network which is the main 
linkages between places (Hillier B., 2005). This section will briefly compare the 
syntactical maps with functional distribution to interpret the general transformation 
pattern of urban socio-spatial structure in F oshan. 
79 
Foshan had relatively simple urban functions in early twentieth century, mainly 
constituting with commercial, traditional industrial and residential aspects (Figure 3-28). 
Basically the global integration degree are in accordance with the land use pattern -
highest in the mixed area in the centre of the city, lower of the edge areas (see Figure 3-22 
& 3-28). 
o~ --, IKM 3KM 
Figure 3-28 Diagram of land use in late Qing Dynasty, Foshan 
(reproduced from, Luo Y., 1994, pp. 272 and Zhou Y., pp.256), 
Note : 1. Red areas represents commercial use; blue areas represents traditional industrial use; 
yellow areas represents mixed use; 
2. Dashed circles represent the busiest areas - main port and Beidi temple; dashed 
axis sketch the busiest route. 
However, there are two apparent spatial features difficult to identify in the global 
integration model. One is syntactical models following the centralization law cannot 
appropriately reflect the big influences of water transport in the northern edge of the city. 
Even when the axial lines to represent the Fen river are added, the aggregation degrees 
seem a bit lower than in the descriptions in Foshan zhongyi xiangzhP8 of the busiest port. 
Another is attractiveness degree of the major temple in southwest town which cannot be 
reinforced in the global .integration map. Therefore, the actual integration core very likely 
would include more lines in the southwest and north. 
38 The Local History of the Loyal and Righteous Xiang of Foshan, 1923 
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In general, the global choice map matches the real movement pattern in the year 
around 1920s. According to an early tour book - The streets of Foshan (1830), most of 
the highlighted routes in Figure 3-25 (1923) played important roles in the people's daily 
life. This phenomenon might hint that Foshan town had formed its basic network in early 
twentieth century, but the form-function relations were affected by natural and cultural 
constrains, like rivers and religions. 
With the development of land transport and socialist education during 1950s to 60s, 
the urban spaces had been reformed to fit the law of efficiency. The relations between 
space configuration and movement were more similar (Figure 3-22 and 3-29), less 
affected by topographical and religious conditions. Figure 3-29 (b) shows that the spatial 
distribution of major spaces, like local governments and main markets, correspond to the 
most integrated lines in the global integration map of Figure 3-22 (1962) . 
• Local • Main 
governments markets 





Figure 3-29 (a) Diagram of new development areas in the map of 1962, Foshan 
(b) Spatial distribution of local governments and main markets in Foshan, 1962 
Responding to the syntactical results of dispersed global integration core, new big-
scale urban facilities had been introduced to the edge of city, like schools, hospitals, 
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political institutes39 , and modern industries (Figure 3-29 (a)). Most of those areas are low 
of integration degrees, although connected to the centre by several main roads. People 
who live in the centre of city start to commute in a boarder area, reflecting the rectangle 
route in the choice network mentioned before (Figure 3-25). Consequently, the rectangle 
route together with the new development areas had provided a good foundation for further 
development. 
As mentioned in Figure 3-23, the integration centre was moving towards west and 
south during period two (mid 1970s - 1990s), corresponding the land use map below (red 
in Figure 3-30). 
Residentia" Public Industries 
area facilities 
- Train - Warehouse - Green 
stations spaces 




Figure 3-30 Land use map of Foshan, 1994 (source from: archives in School of 
Architecture & Civil Engineering, South China University of Technology) 
39 Including Commissioner Offices, Party Schools of the CPC, etc. 
82 
However, when the vehicle has become more and more important after 1990s, it 
could be found very different circumstances of automobile transportation centre and 
pedestrian aggregation core. The new integrated centre in the west has a very low street 
density (Figure 3-23 (1994)), mainly serving as industrial areas. The integration core in 
the old area seems to be intensified of local grids, attracting retail shops, restaurants, and 
small open spaces. It responds to Hillier B. (2005)'s argument that a successful business 
centre need two parts of spatial properties: the higher global integration value and local 
grid intensification. 
Interestingly, the grid density is more evenly distributed in the map of 2004 than 
1994, perhaps because most roads are reformed to satisfy vehicular movements. The 
urban scale is suddenly enlarged that Figure 3-31 is scaled up by four times as Figure 3-
30. The urban development pattern mainly follows a few long axes linking the old and 
new centres (Figure 3-31). Corresponding to this phenomenon, global integration map and 
choice map of 2004 are both highly emphasized on those particular long lines (Figure 3-
24 & 3-27). 
o lKM 4KM 12KM 
Figure 3-31 Master plan of Foshan, 2007-2020 
(source from: Foshan Planning Bureau website: http://www.ccgh.gov.cn/. opened in May, 2009) 
As a result, the h~storic core and its traditional spatial organization are facing big 
challenges in current network. Firstly, new main axes - Foshan Avenue from north to 
south, Jihua Avenue from west to east - help to redistribute the integration pattern of 
among the city. The historic core lost its dominant position, especially considering new 
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centres were constructed in the south; and neighbourhood town centres were merged into 
the new Foshan city. Secondly, another advantage of high grid density in old areas is 
losing when the big-scale urban renewal projects. Last but not the least, affected by the 
northern and eastern administration boundary, the accessibility in those two directions is 
quite poor. It might contribute to the decline of northern areas along the Fen river, where 
used to be the busiest area in Qing Dynasty. 
3.4.4 Findings 
Above analyses reveal that Foshan is turning from a traditional small organic town 
to a big modern city. The average global integration value was increasing all through the 
last hundred years, which means the improvements of accessibility and configurability. 
The integration core and choice network had been varied from time to time, 
summarizing as following four aspects. 
1. Reforming grid: the integration core had been more and more dispersed, 
changing from an integrated mass to several long lines. The choice network have been 
changed from interconnected short routes to a bounded rectangle, then to a few super long 
lines linked to neighbourhood cities. On one hand, the urban grid had been larger and 
larger, which means current spatial configurational scale might be upgraded. This 
phenomenon is actually more significant in the urban subdivisions that would be 
discussed in the next section. On the other hand, due to the long line interventions, 
differences between main roads and their surrounding small lanes are more significant. In 
the early years, most streets had similar integration degrees to the neighbourhood lanes, 
forming an equally distributed spatial pattern. But in later stages, the high integration 
value had been greatly attributed to the long lines, with decreasing the aggregation level 
of small lanes. 
2. Developing edge: with the urban area extension, the former bounded ring roads 
had become the integration centre in the later big network. But the old core inside is 
losing its spatial benefit~ and attractiveness, seeing the historic core in 2004 map. Now the 
spatial growth speed is even faster, possibly making the integration belt further extended, 
and the historic core further declined. 
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3. Long line: it could be easily found that several axes dominate the global 
integration map, global choice map, and even the land use diagram. The significant role of 
long lines in current Foshan's street network is similar to other modem cities (Hillier B., 
2001; Karimi K., 1999). Like Hillier suggested that the first-ranked lines reflect generic 
properties of city growth while the second-ranked lines indicate differences in the relation 
of global to local, which will be discussed in the following sections. 
4. Variables: since space syntax model only calculate the generative topological 
relations between axial lines or segments, it is relatively weak to explain the road density, 
natural landscape, and religion influences mentioned above. First, the road density, or 
local grid intensification, is an important urban indicator reflecting differences between 
pedestrian and vehicular transport. Though global syntactical measurements cannot 
explain the density differences, local investigations in the following part will illustrate the 
decrease of intensification degree for each district (Appendix D). Second, the influence of 
water transport is more difficult to be integrated into the space syntax model 
(Volchenkov, D., and Blanchard, Ph., 2008), especially when Foshan's canal system was 
relative immature, comparing to their study cities - Venice and Amsterdam. But since I 
added several axial lines to cover the water areas, it could help to indicate the relative 
differences between waterside and the other parts, though the absolute value might be 
inaccurate. Third, the uncertain impacts of religion and local culture are very complicated 
issue to deal with single syntactical programme. Combining the functional distribution 
maps, I will try to qualitatively describe the characters of places like temple and ancestral 
hall. 
3.5 Transformation of district-city relationships 
In the former sections, the global syntactical measurements indicate the dynamic 
change of spatial structure in F oshan through the last hundred years. In contrast to the 
generic spatial properties, the following parts will concentrate to investigate the 
differences between part and whole. Before jumping to the small scale of urban places, 
this study will first introduce the middle scale of districts, which is seldom conducted by 
other syntactical researchers. 
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Unlike many cities dominated by important monument like palaces, churches or city 
halls, Foshan did not have any axes or landmarks in its traditional urban context (Zhou Y., 
2004). It was divided into 28 Pu (districts) with their distinctive functions and cultural 
identities, relating original villages and lineages. But Foshan reformed its districts and 
constructed new urban places to satisfy the modern use in the later stages. Therefore, the 
syntactical measurement of respective Pu would help to interpret the hidden traditional 
spatial organization mechanism and differences to modern districts. 
3.5.1 Overview of 'district' in different years 
District, a subdivision of a town, here refers to Pu in late Qing Dynasty and Jiedao 
after 194940 • With the urban development and rapid social transitions, there was also a big 
evolution of district distribution - from original 28 Pu to 4 Jiedao in 1950s. Then, the four 
districts had gone through quite different development processes in the following years, 
which results in distinctive situations in current F oshan. 
Pu in late Qing Dynasty (late 19th century - early 20th century) 
Pu first had been set up as a street-cluster defence establishment in Ming and Qing 
Dynasty. With the commercial development, pu had turned into to a geographic portion of 
the town and got involved in the daily management since late 18th century (Faure D., 
1990). According to The Local History of the Loyal and Righteous Xiang of Foshan 
(1923), the urban area was mainly constituted by 28 pu in south riverside41 . Through the 
long-time transformation, every pu formed its own functionalities and identities in the 
Qing Dynasty (Luo Y., 1994). The following graph (Figure 3-32) briefly shows the spatial 
distribution of 28 pu and their major land uses. 
40 Pu and Jiedao are different Chinese titles for district-level administration unit in urban areas. 
41 There were another four sha in the north riverside, which were active in commercial and transport 
activities. But they were more ,like villages and loosely linked by the Feng River without mature street 


















_ Commerial and residential 16 Qiaoting 
17 QIIao L ~~~Sm~~:s1g~ntial 18 Shaluo 
19 Shanzi 
20 Sheting Less commerialo 
21 Shilutou more residential 
22 Tuqi and light industrial 
23 XiancI10ng 
24 Yiling _ Silk industrial (light) 
25 Yumiao 
_ Smelting industrial (light) 
26 lhaxia 
27 Zhenming _ Foundry industrial (heavy) 
28 Zumiao 
(a) c=:::::t ..... (b) 0 IKM :3K~ 
Figure 3-32 (a) Spatial distribution of Pu in 1923 Foshan street map 
(b) Major functionality distribution of every Pu 
Note: 1. Division of Pu referred to The Local History of the Loyal and Righteous Xiang of 
Foshan (1923), v.2, pp.9 
2. Based on the functional description in Luo Y. (1994), pp. 260- 274. 
Northern pu along the river - Fuming, Fenshui and Daji were commercial areas, 
mainly serves for the outsiders and businessmen. Middle pu in orange, yellow and green 
areas mixed commercial and residential uses. There were slight differences between them: 
orange pu - Panchong and Fude had more shops and markets due to its closeness to the 
commercial zone; yellow pu - Huangshan, Jigang and Shilutou concentrated many local 
lineages and settlements; green pu - Shaiuo, Guanyintang, Zumiao and Heyuan benefited 
from the west canals and had a lot of guildhalls (huiguan), temples and workshops. The 
blue parts in the southeast were mainly traditional industrial areas. Silk and smelting 
workshops and factories were closer to the city centre, while foundry industries which 
produce a lot of pollutants and wastes surrounding the city edge. 
Corresponding to the functional zonings, different pu had diverse popUlation and 
culture. Northern commercial zone was attracting a large flow of visitors, businessmen, 
actress42 , even adventurOers. As Chen Y.43 suggested that it was not only the most exciting 
42 Girls performed in temporal stages, restaurants, pubs, and so on. 
43 Cited from The Local History of the Loyal and Righteous Xiang of Foshan, 1752, v.6. 
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region with plenty of opportunities, but also the area with fastest transformation of moral 
norms and social conventions. Thus traditional settlements in the middle kept away from 
northern pu, retaining the orthodox regulations and educations. The southern industrial 
areas congregated workshop owners and labours, forming sort of worker-culture. 
Consequently, the three parts were so different but interestingly combined together in one 
city. How would they be differentiated in spatial organization to respond to the different 
culture? How would they seek to structure relations between inhabitants and strangers, 
near and far relatives, and so on? 
Jiedao of 1950s - 2000s 
The government during Republic years (1912 - 1949) proposed to combine small 
and separated pu to an integrated town. But due to the uncertain political environment, the 
district division of Foshan town is very ambiguous and changeable. Finally, the 
subdivision of Foshan city had been reduced from 28 pu to 4 districts in 1958. 
It could be found in Figure 3-33, new urban area in 1962 moved a bit to north, 
comparing to 1923 map. Because of silted rivers and changing markets, the southern 
foundry areas had gradually died out, including Qiaoting, Mingzhao, and Zhaxia pu. On 
the opposite side, northern areas had been developed for industrial uses due to the 
convenient railway transport. The old commercial zone mainly had been taken over by 
Shengping and Yong'an jiedao; and the mixed area and partial light industry districts 
covered by Zumiao and Pujunjiedao. 
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Jiedao name population area related related Pu name !(km2) Pu 
TOTAL 120,881 4.16 25 
Shengping 33,219 1.295 5 Fuming, Shaluo, Guanym!::mr:l, P:;lfIchonq, F enq shUl 
Yong'an 32,617 0.888 4 Oaji, Yumiao, FenqshlJl. Fude 
Huangshan, Heyuan , Shanzi, Zumiao, 
Zumiao 34,182 0.865 8 Fude, Guan~'mtang. P;;lrIchong, 
F enqnlnq 
Jigang, Tuqi , Xianchong, Caiyangtang, 
Pujun 20,863 1.112 13 Shilutou , Yiling, Mingxin , Zhenming, Sheting , Qilao, Jinglan, Oongtou, 
F enqrnnq 
IKM (same scale as Figure 3-32) oc;;;;;;j *NI 
Figure 3-33 Spatial distribution of Jiedao in 1962 Foshan street map 
Note: 1. The grey area represent the location of28 pu in the past. 
2. Redrew district boundaries from map of Foshan urban area (Foshan shiqu tu) in 1962, 
(source: Foshan Archives Bureau), which is the reference to area measurement in the right table. 
3. The right table shows the basic information for four districts respectively. 
4. The population data are quoted from Table of population distribution in 1965, in: Local History of 
Foshan municipality, (1994), pp.211. 
5. Through the comparisons with map of 1923, the four j iedao corresponds to certain pu listed in the 
table. Some pu names in grey color represent those shared by two districts. 
According to the population and area measurements in the right table of Figure 3-
33, four jiedao had been equally divided, unlike the traditional diverse pu. It might 
correspond to the socio-political aim of equalitarianism in Mao's period. It is a significant 
change of spatial structure, even the total amount of urban area had not been changed 
much. The space syntax approaches would help to understand the differences between old 
and new districts, exploring the challenges for conservation or redevelopment. 
The following development of each district had been more smooth and consistent 
till 1990s, though some urban functions slightly changed. For two northern districts -
Shengping and Yong 'an '- more terminal markets had been built to serve the outsiders. The 
internal retail centre gradually moved to Zumiao jiedao, responding to another two new 
districts constructed in the southwest (Figure 3-34). It is notable of two faces in Zumiao 
jiedao - big scale concrete buildings in the western side, small historic settlements in the 
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eastern side. Consequently, for the same historical buildings or blocks, elder and younger 
generations will have very different configurations and interpretations, causing dilemmas 
in conservation design. 
o~ **7kM 3K\1 (same scale as Figure 3-34) 
Figure 3-34 Spatial distribution of Jiedao in 1994 Foshan street map 
Note: 1. Dark grey area for two new districts compared to map of 1962) 
2. District boundaries for Chengmentou and Tongji were drawn based on descriptions in Local History 
of Foshan municipality (unpublished) 
Affected by the super-high spatial growth speed after 2002, the subdivisions of 
urban area had been dramatically changed. The above sixjiedao had been put under a new 
big Zumiao district (Figure 3-35). Meanwhile, another two neighbourhood towns had been 
merged with the central city, namely Shiwan and Zhangchajiedao in the following graph. 
Similar as the jump from 28 pu (1923) to 4 jiedao (1962), the new divisions would make a 
significant shift of socio-spatial configuration 
In contrast to the parallel jiedao from 1960s to 1990s, each new district has a quite 
different background. Zumiao jiedao containing the old central city has the most 
comprehensive urban functions and highest density. It also has a lot of urban problems 
like traffic jams, pollution, lack of public spaces, etc. Zhangcha jiedao is more or less a 
new-born urban area, turning from rural areas to industrial parks in recent years. Shiwan 
jiedao was a separated town with a long history as the ceramics centre. Taking the 
advantage of beautiful landscape, a lot of real estates had been built there in recent years. 
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Then, what are the spatial differences when districts transformed from 28 pu to 4 jiedao to 
3 districts? Do they have any patterns or relations? 
, I 
c::::J 
o 2KM 6KM (Scale up by two times as Figure 3- 34) 
Figure 3-35 Spatial distribution of Jiedao in the main part of 2004 Foshan street 
map 
Note: I.Grey area represents the district area in 1994 map 
2. District boundaries referred to 2004 Foshan map published by Foshan Bureau of Land and 
Resources. 
3.5.2 'District' and 'radius' 
In order to reveal the correlations between district and city, firstly the syntactical 
radius of district should be carefully defined, especially for the long time span. For the 
studied historic core, it only occupies a small area in one district in the map of 2004; 
while in the past it represents the whole city. Thus which radius in particular should be 
selected to represent the 'district' in Foshan? How the 'district' concept changed from the 
analyses of space syntax? Therefore, before comparing the local integration patterns, 
synergy and embeddedness will be introduced to identify the particular radius that 
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responds to the spatial discontinuities and division (details of mathematical means 
referring to chapter two). 
Synergy 
Synergy, calculated by the degree of linear correlation between radius k and radius 
n, is used to lessen the influence of system size (Hillier B., 1993). As Yang T. (2005) 
illustrates that the synergy value with increasing radius would suggest a relation between 
a certain radius and its quite remote embedding in the larger system. Thus, I tested the 
integration analyses concerning different topological depths, from 2 to radius-radius 44 . 
The synergy curves of different years have been showed as following Figure 3-36. 
Table 3-4 Mean Depth of the axial models in different years 
Year 1923 1951 1962 1976 1984 1994 
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Figure 3-36 Synergy values between global integration value and local integration 
value in continuous radius (2 - mean depth) of different years 
44 Radius-radius analysis means that the integration analysis is set at the mean depth of the whole system 
from the main integrator, refers to the Table . The effect of a radius-radius analysis is to maximize the 
globality of the analysis without including ' edge ' effect (Hillier, 1996). 
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The relationship between part and whole had been tightened obviously through 
urban development. The curve of 1923 shows very different from other years, being very 
loose in local and global relations. It corresponds to the historical phenomenon regarding 
small and separated pu management during those years. For the internal transformation 
period (1920s to mid-1970s), it requires less and less radii to reach the similar condition 
with global spatial integration pattern. The part-whole relations had more or less stabilized 
during Period 2 and 3, at least seen from the numerical value. 
Similarly, if varying the metric radius of choice analyses, the part-whole 
correlations are changing with the scale (Figure 3-37). When increasing the radius, local 
choice measurements become closer to global choice values. It indicates that the synergy 
values are significantly affected by the urban area growth. 
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Figure 3-37 Synergy values between global choice value and local choice value in 
continuous metric radius (lOOm - 7000m) of different years 
It is also noticed that the shape of above curves are similar for the same period, but 
varying in different periods (Figure 3-37). For period 1, the synergy curves vary a lot in 
the previous topological measurements, but behaving similarly for different metric radii. 
In the contrast, for period 2, metrically the synergy values fluctuated, while topologically 
they are stable over years·. It corresponds to the spatial growth phenomenon mentioned 
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before -the total urban area remained same in the first period, but the district division 
changed from 28 pu to 4 jiedao; afterwards each district size was consistent but the entire 
urban area was extending. 
Therefore, the following syntactical analyses might be focused on the topological 
transformation in the first period, to interpret the spatial configurational properties of 
traditional pu and modern jiedao. The influences of metric spatial growth would be 
emphasized for the second period, in order to identify the similarities and differences 
between old and new jiedao. The situation is more complicated in the last period, when 
both district size and total urban area were dramatically increased. But considering the 
rapid regeneration speed and short history, the subdivision in 2004 might not represent 
current districtal configuration correctly. Thus I will try to make both topological and 
metric comparisons syntactical models between 2004 and former years, instead of directly 
interpreting syntactical results. 
However, the above synergy analysis only invents a range of radii; it is difficult to 
identify the particular radius to represent local districts. Thus in the following parts, 
embeddedness measurement (Yang T. and Hillier B., 2007) will be used to invent the 
particular radius (both topological and metric) which is comparable to the real 
administration districts. 
Embeddedness 
According to the work by Hillier (et ai, 2007), Dalton (2007) and Yang (2007), 
groups of local lines often acquired similar values, suggesting spatially defined areas 
based on some kind of hard-to-see discontinuities in the urban grid structure. First with 
adopting Y ang' s measure of node count change, the fuzzy boundary of discontinuities will 
be identified in different radii. Then through the visually comparison the spatial 
embeddedness pattern and the basic administration units, a certain radius could be 
invented to represent the 'local' size to some extent. However, the limitation of this kind 
of comparison is obvious because it is arbitrary and inaccurate. 
1. Period 1 (Topological) 
Based on the former synergy comparisons, Emd calculation would focus on the node 
count change of contiguous topological steps for period one. Figure 3-38 of mean 
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embeddedness curve shows that the axial lines reach the maximum speed to embed into 
the extensive contexts at the similar radii for two years. The inflexion point - radius 6 for 
1923, radius 7 for 1962 - lights on the differentiation of area structure, which might imply 
kind of ' boundary' of a local area. 
3 ~--------------------------~ 
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Figure 3-38 Mean embeddedness in continuous radii of different years 
If overlaying administration divisions map of 28 pu with colored map by Emd(6) in 
1923 and 4 jiedao with Emd(7) in 1962, it seems to visually better match to each other 
than other radii (Figure 3-39). It might hint that the topological depths of radius 6 in 1923, 
radius 7 in 1962 could more or less play a role in the district area formation and 
identification. 
(a) 1923 (b) 1962 
ot=J *7'KM 3KM 
Figure 3-39 (a) Overlaid the administration divisions map of 28 pu and 10-class 
colored map by Emd(6) of 1923 
(b) Overlaid the administration divisions map of 4 jiedao and 10-class colored map 
by Emd(7) of 1962 
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2. Period 2 (Metric) 
Similar to the above exercise, change rate of node count between different metrical 
radii would be used to measure the extent to which a segment is embedded into urban grid 
at the certain metric radius. According to Figure 3-40, the trends of mean embeddedness 
with the increasing radius were very similar for the three models in period 2. The change 
rate of node count has increased from lOOm to 400m, but fluctuating in the rest radii. 
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Figure 3-40 Mean embeddedness in continuous metric radius of different years 
Note: 1. Since the central urban area was around 9.78 square kilometers during period 245, the 
calculated urban radius would be 1.8 km. Thus the Emd study could be limited from lOOm to 
1,800m. 
2. The standard distance between k and m is set to be 100 meters. 
Though the fragmental segment maps cannot represent the continue boundaries as 
well as the axial models, it illustrates a certain range that is similar to the district division. 
To some extent, the following Figure 3-41 highlights the border streets by overlaying the 
Emd (300,400) maps and district distribution in 1994. Like Yang T. and Hillier B. (2007) 
suggested that the fuzzy boundary would be effective in supporting functional 
differentiation of areas or the growth of areal identities. Thus following syntactical 
analyses with the radius of 400 meters would help to understand the district properties, as 
well as the interactions between districts and their context. 
45 China Yearbook Full-text Database, http://www.global.cnki.netlProducts/yearbook.htm. opened in 
March, 2009 
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oc=J lKM 3K\f 
Figure 3-41 Overlaid the administration divisions map of 6 jiedao and Emd(400) 
map in 1994 
Note: 1. black lines highlights the segments with 20% highest embeddedness values 
2. red lines represent the district boundaries in 1994 
3. Period 3 (Topological and Metric) 
The identification of district size is more complicated in period 3, because of the 
dual transformation characteristics. If comparing embedded trend for both topological 
steps and metric radius, the node count change rate is quite different (Figure 3-42). It 
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Figure 3-42 (a) Mean embeddedness in continuous topological radius in 2004 
(b) Mean embeddedness in with increasing metric radius in 2004 
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Interestingly, the inflexion point is radius 6 (topological depth), which is similar to 
the former period. Such coincidences might imply a certain configurational scale for the 
Foshan city. But due to the extreme high developing speed, the Emd(6) map might not 
represent the district division correctly (Figure 3-43). It actually corresponds to some 
spatial segregation phenomenon in the rapid urbanization process, such as urban-villages 
in the western and southern part. 
On one hand, since the unobvious embedding change of metric radii, it is difficult to 
identify the appropriate metric size to represent the jiedao in 2004. On the other hand, the 
area of one current jiedao is too big to conduct detail investigations for historic districts. 
Therefore, the district configurational size invented in period 2 ( 400 meters) will be 
adopted to explore the spatial characteristics of historic districts in 2004 map. 
o 2KM 6KM (Scale up by two times as Figure 3- 42) 
Figure 3-43 Overlaid the administration divisions map of 3 jiedao and Emd(6) map 
in 2004 
Note: 1. black lines highlights the segments with 20% highest embeddedness values 
2. red lines represent the district boundaries in 2004 
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Summary 
Based on the above exercises, the configurational radius and district size might be 
correlated as following Table 3-5. The following analyses will compare the local 
integration or choice values at that particular radius with global measurements, to explore 
the transformation pattern of district-city relations. 
Table 3-5 Districts and related configurational radius in respective years 
Year 1923 1951 46 1962 1976 1984 1994 2004 
Number of 28pu 4jiedao 4jiedao 4jiedao 6jiedao 3 jiedao districts -
Radius 6 7 6 (topological) - - - -
Radius 400m 400m 400m 400m for historic (metric) - - - districts study 
3.5.3 Syntactical characteristics of districts 
Integration (radius = 6 or 7) 
Based on the representative radius invented in the last section, the integration 
measurement conducted on the more or less district-level. It seems to give a more detailed 
picture of the movement structure, rather than give a picture of the gross area structure 
(Hillier B., 1998). Meanwhile, the differences between local and global integration maps 
might suggest the social or spatial variables which dominate in some places. 
Take syntax model of 1923 for example, there is a significant difference between 
global and local integration maps (Figure 3-44). The local integration map seems to be 
more closely related to the movement pattern; while global integration map represents a 
generic structure. 
Recalling separated zones mentioned before, Foshan town that time included 
northern commercial zone, middle mixed zone, and southern industrial zone. Firstly, the 
northern commercial zone is the most integrated area in radius 6 measurements, but being 
moderate of global aggregation (Figure 3-44). As mentioned before, this zone was 
46 Due to the long-time war and-changing political environment in the first half of the Twentieth Century, 
the district division of Foshan town had not been confirmed in 1951. 
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attracting a lot of businesses and visitors, but cannot been accepted by local orthodox 
residents. Thus although this zone was rich of movement, it could not be the centre of 
entire town. Secondly, the middle mixed zone was the most integrated parts in global 
map, but behaving relatively segregated in local integration map. It constituted residential 
settlements and big lineages that might not have as much flow as the commercial zone, 
nevertheless playing an important role in the entire urban management. Finally, the 
southern industrial places were low of both global and local integration values, showing 
the spatial segregation trend. 
Through the transformation over 1920s to 1960s, on one hand, the differences 
between local and global integration maps had decreased significantly47. In both Figure 3-
45 (a) and (b), the northwest commercial district and several main roads were red and 
yellow, other residential and industrial parts were green and blue. The new parallel 
subdivision maintained for a long time, and the local integration map (radius 6) had 
become more and more similar to the global structure. 
(a) (b) (c) 
IKM 3KM 
Figure 3-44 (a) global integration map (radius n) of 1923 
(b) local integration map (radius 6) of 1923 
(c) local integration map normalized by global integration values of 1923 
47 Detailed numeric comparisons could be referred to Appendix D with syntactical measurements of every 
pu andjiedao. 
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Note: all maps are colored up as 10 levels 
(a) (b) (c) 
oc::=J .." IKM 
Figure 3-45 (a) global integration map (radius n) of 1962 
(b) local integration map (radius 7) of 1962 
(c) local integration map normalized by global integration values of 1962 
Note: all maps are colored up as 10 levels 
On the other hand, the three functional zones had been reformed quite differently 
from 1920s to 1960s, leading to distinctive circumstances in current spatial structure. 
1. Commercial zone: 
The most obvious change of this region might be the decline of water transport and 
riverside shops. Then in the west Fuming pu and east Daji pu, some blocks had been 
cleaned up, replacing by bus stations and residential blocks. As a result, the road density 
and integration value had been reduced significantly, referring to the axial maps of 1923 
and 2004 in Figure 3-46. The middle Fenshui pu remained as the local commercial centre 
for a long time, but losing its attractiveness in recent years. It might be affected by multi-
effects of the commercial transitions - from small shops to big malls. When new southern 
shopping centres with convenient transportation had been built, investments and 
customers have started to leave this zone. Then lower-grade businesses and poor 
immigrants moved in, which created negative consequences such as uncomforted living 
conditions, poverty and so on. 
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In order to revive this zone, the local integration centre should be re-created with 
rich street life like before. Given Fen river is not the main transportation route any more, 
it could still be a beautiful open space benefiting the neighbourhoods. Unfortunately it has 
been heavily polluted in recent decades, becoming one of the most undesirable places in 
the city. Besides, it is not necessary to restore this zone to be a business centre, which has 
to satisfy the modern commercial activities. In contrast, government should encourage 
small local shops, restaurants, etc., with respecting the old intensified urban grids. This 
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Figure 3-46 transformation of global and local integration maps in commercial zone 
2. Mixed zone: 
This is the most consistent zone through the modernization process, both in social 
and spatial aspects. Functionally, it has mixed the residential, commercial and light 
industrial uses all the time. Even though there is no big lineage living together any more, a 
lot of physical environments have been well maintained, such as historical dwellings, 
temples, ancestral halls, etc. According to the historic districts delimitation issued by 
Foshan government in 2008 (Figure 3-11), most of the historic districts are located in the 
mixed area, such as Liarzg, South Lianhua, Zumiao-Donghuali historic districts. 
The main change might be the interventions of new main roads. For example 
(Figure 3-47), the new Renmin road first constructed in the vacant areas between 
Guanyintang pu and Zumiao pu. Through the development, it changed the integration 
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distribution which was determined by the depth from it (the closer the line is to the new 
streets, the more integrated that line becomes). This kind of interventions might challenge 
the appropriate conservation that requires the consistent context, referring to the similar 
study by Karimi K. (1999). He compared several Iranian cities and British cities, which 
indicate the negative impacts of superimposed lines inside the historic core. Similar for 
Foshan's case, the big intervened roads are suggested to destruct to restore the traditional 






Figure 3-47 transformation of global and local integration maps in one part of the 
mixed zone 
3. Industrial zone: 
Most of traditional industrial areas had been reformed to be residential blocks and 
administration offices, especially for the foundry factories. Due to the lost of historical 
features, the original southern districts - Jinglan, Dongtou, Qiaoting, Mingzhao and 
Zhaxia pu - cannot be included in the delimitation of historic core that issued by Foshan 
government (Figure 3-11). 
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The global and local integration degrees had been greatly increased by the grid 
street network (Figure 3-48). This zone is no more the edge of the city, forming a new 
aggregation centre. 
However, the simple replacement might affect the balance of existing space 
organization. For instances, northern commercial areas started to decline when new urban 
facilities were developed in this region. But it does not mean to return to the past 
functions or space structure for the traditional industrial zone. It is more about to 
understand the differences of old and new contexts, seeking the optimized spatial relations 






Figure 3-48 transformation of global and local integration maps in heavy industrial 
zone 
The new function of this area is actually similar to the mixed zone in former years, 
being the centre of administration and orthodox education. However, the spatial structure 
has been following the modern logic, constituting with central roads and grid branches. 
Like the intervened streets in the mixed zone, those central roads contributed to change 
the integration distribution of neighbourhood areas. Thus some edge streets in the mixed 
zone suddenly had become important paths, causing sort of segregation in the former 
integration core. 
Due to the rapid development process, the administration centre is planning to move 
again, which is far away from the old city. It should be a chance to regenerate this area to 
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follow the traditional spatial pattern to form a healthy context for the heritage buildings in 
the mixed zone. The residential blocks could be re-organized as small clusters, not 
necessary needing the central road. 
Choice (radius = 400m) 
Since 1970s, probably due to the stabilization of jiedao division, the local 
integration maps (radius = 6) and global integration maps (radius = n) are too similar to 
identify the spatial characteristics for respective districts. Based on the Emd exercises, I. 
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Figure 3-49 Local choice map of different years (radius = 400m) 
Note: the map of2004 is clipped from the big model of entire axial model 
It is obvious that local choice maps have not changed much from 1976 to 1994. 
Most of frequent used paths within the 400-meter neighbourhood had been found in the 
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northern middle part. This regIon corresponds to the traditional pu of Fushui, Fude, 
Panchong, Huangshan, Jigang and Shilutou, which were active in commercial uses. If 
compared to the 1994 global choice maps (Figure 3-26), the two new districts -
Chengmentou jiedao and Tongji jiedao48 - seem to be dependent on the global structure, 
with few local aggregation effects. 
Affected by massive urban growth, the 2004 local choice map (radius = 400m) 
performs differently from previous years (Figure 3-49). The choice frequency had 
decreased for the entire historic core since 2000s, especially of the northern parts. It might 
have close relations to the road density decrease caused by large-scale urban renewal 
projects (Figure 3-10). Gradually the old intensified commercial zone would be reformed 
to become as similar as new districts that rely on the global structure. In fact, it is not 
unique process for Foshan, such as Beijing (Yang T., 2004), Hong Kong (Yu H. et ai, 
2009). 
What is more, the regeneration projects are now extending to the middle mixed 
zone. Probably the identity of local clusters will be died out from the historic town soon 
and heritage buildings cannot be properly preserved without such context as local clusters. 
3.5.4 Findings 
Through the detailed investigation of district scale, it indicates an evolution process 
from 28 distinctive pu to 4 parallel jiedao to 3 big subdivisions. The differences between 
local and global have become fewer, and the historic areas have lost more context. 
Considering the different functional zones, it could be found their respective spatial 
properties and conservation challenges. 
The result and implications could be summarized as follows: 
1. Part-whole transformations: For the first period, the total urban area remained 
the same, but the district division dramatically changed. Correspondingly, the topological 
measurements preformed quite differently for 1923 and 1962 models. For the second 
period, the district size ~as consistent and the entire city was growing, which seems to not 
affect the spatial structure (both local and global) much. In the last period, both district 
48 Referred to Figure 3-35 . 
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size and total urban area were dramatically increased; while the integration and choice 
degrees also had been redistributed in terms of new centres and long roads. 
2. Configurational size: through the analyses of embeddedness, it implies that the 
topological depths of radius 6 or 7 might play a role on the district formation and 
identification in Foshan of first and last period. Metrically, the fuzzy boundary defined by 
radius 400 meters might support the differentiations of district identities in the second 
period. 
3. Local integration and commercial areas: It could be found that local 
integration maps (radius 6 or 7) and local choice maps (radius 400m) seemed to better 
correspond with the movement pattern. While the global integration and choice maps are 
more relevant to the generic spatial structure. The commercial zone was attracting a lot of 
businesses and visitors, but cannot be accepted by orthodox residents. But now this region 
is declining, because it lost not only the integration position of Fen river but also local 
grid intensifications. More effects should be made to re-create the local integration centre 
with condense inter-connected streets, rather than investing big shopping malls. 
4. Historical mixed zone: It is the global integration core in the past, constituting 
with historical settlements and big lineages. There still existed a lot of traditional temples, 
ancestral halls and dwellings. But the local context is dying out, due to interventions of 
new road and reconstructions in the neighbourhood industrial zone. 
5. New districts: seem to be more relied on the global structure, with few local 
aggregation effects. Since the industrial zone had been reconstructed as new residential 
and administration blocks, the new spatial organization might affect the integration 
distribution of the above mixed zone. But there still have chances to regenerate this area 
to fit the traditional spatial pattern, when the administration offices will move to the new 
town soon. 
3.6 Transformation of place-city relationships 
The general comparisons between syntactical results and land use pattern in section 
3.5 present a brief picture, regarding form-function relationships. The global integration 
cores and global choice paths have been changed from a mess to several super-long lines. 
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Correspondingly, the commercial areas and settlements had been dispersed into a vast 
region and being highly relied on those central roads. The following district-city 
discussions illustrate the differences between respective functional zones and their 
transformation process. The traditional commercial zone was highest of local integration 
value in 1923 map, but declining in recent years. The old industrial zone had been almost 
replaced by new modern constructions. Only the most globally integrated middle zone has 
remained a certain amount of historical settlements and buildings, but with a lot of 
interventions of modern elements. 
In this section, I would superimpose the remained heritage sites - mainly in the 
middle mixed zone - on those varied axial graphs, in order to gain an insight of the place-
evolution-process. The investigation of important places (not only the preserved heritage 
sites) in the early context would help to interpret the original characteristics of different 
functional places. The socio-spatial impacts of modern roads intervening into the 
historical areas would be studied. 
3.6.1 Overview of 'historical places' in different years 
Due to the lack of powerful local government and overall urban planning, Foshan 
did not have any axes or landmarks, but formulating the rich local context of districts (pu). 
Unlike other traditional cities with important palace or city hall, ancestral hall - the 
original centre of village or lineage - had become one of the most significant elements in 
Foshan town. Besides, trading facilities were playing very important roles in the 
commercial town of Foshan, like temples, guildhalls (huiguan) and markets. 
But most of the above places can not be found in today's map, especially the 
traditional guildhalls and markets. It is a great pity for a historic commercial town! The 
majority of district and street temples have been demolished, though the main city temple 
(zumiao) has been preserved as a museum. In addition, most of ancestral halls have been 
reformed to facilitate the residential use. 
The following p~rts will illustrate the spatial distributions of functional places 
respectively in the map of 1923, referring historian ' s works (Zhou Y., 2004, pp. 226-234; 
Luo Y., 1994 and Qu R., 1991). Then with comparisons to current context, it would help 
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to understand the status of preserved heritage buildings, deconstructed old places, and 
new interventions. 
Ancestral halls 
Ancestral hall serves as a site for collective rituals and festivals where people make 
obeisance to their ancestors by offering food and other items. It is often the largest and 
most elaborate landmark of a surname settlement (Figure 3-50). 
Figure 3-50 Photo ofHuang hall (~~t$_0lPJ) 
According to The Local History of the Loyal and Righteous Xiang of Foshan (1923), 
there were at least 376 ancestral halls in Foshan town in late Qing Dynasty. However, 
most of them were demolished or reformed for residential uses. Based on the Zhou' s 
investigation (2004) and Foshan Conservation Plan (2006), I summarized the ancestral 
hall information on the Mapinfo 8.5 GIS platform. It includes 269 ancestral halls in 1923 
and 25 heritage settlements49 in 2004 (Figure 3-51). 
49 It includes the remained ancestral halls and big lineage houses. More details could be found in the 
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Figure 3-51 Axial map and ancestral hall distribution 
Note: the red dashed rectangle is the location reference in the following Figure 3-50 
In the early year, most of the ancestral halls gathered on the middle and southern 
parts of the Foshan town (Figure 3-51). Especially in the middle mixed zone, the 
condensed ancestral hall group reflects the native lineage centre which is described the 
description in Zhou Y. (2004)'s thesis. Some of them are well preserved, forming a kind 
of cultural identity of old Foshan. 
But if looking at the southern part of 2004 map, I cannot find the original ancestral 
hall group · and their surrounding settlements. On of the reasons is that the decline of 
traditional foundry industries in this region lost the attractiveness to investors and 
workers. Besides that, as mentioned in section 3.5, government had involved to reform 
those districts to Soviet-style institutional units and residential blocks. As a result, it is 
hard to recall the traditional industrial identities in this region, even one or two historical 
buildings had been rem~ined. 
Given the fact that the ancestral halls in the middle zone have been better conserved, 
there are a lot of modern urban elements intervened between the traditional settlements 
(Figure 3-52). Meantime, the interrelations of different ancestral halls and settlements 
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have been dramatically changed, considering the influences of new central roads and 
urban extension. 
Figure 3-52 Interventions in the old urban fabric (1990s) 
Note: 1. the area marked as red dashed rectangle in Figure 3-51. 
2. Redrew from Liu H. et al (2007, pp.1 04) 
Temples 
In contrast to the ancestor worship, temples are the places where people show 
respects to the gods of the town, or the districts, or the neighbourhoods. They are the 
spiritual centres of people who lived in the same area, not necessary in the same lineage. 
Zumiao (or Beidi temple) was the main temple of the entire town, blessing all 
residents and immigrants in Foshan. Every pu had its main temple for people living in that 
district to worship. Even some streets had small temples for residents to pray for the 
safety and good luck for the neighbourhoods. The left part of Figure 3-53 shows the 
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Figure 3-53 axial map and temple distribution50 
Seen from Figure 3-53, it is showed that spatial pattern of temples is quite different 
from the ancestral hall distribution. The middle mixed zone - where had most lineage halls 
- was lack of temples. But the northern commercial zone has many temples. It played an 
important role on the annual religious celebration. The reason for this phenomenon might 
be the limited of technologies and resources in early years forced the trade and production 
to seek helps from gods. Consequently, temples became one of the most important aspects 
of traditional commercial and industrial culture (The Local History of the Loyal and 
Righteous Xiang of Foshan, 1830, issue 5). 
Unfortunately most temples had not been kept during the rapid social transitions in 
the last century. The northern commercial areas, in particular, it not only lost the temples, 
but also changed the business pattern. During the 1950s to 1970s - planning economy era 
- individual shops and private business had been integrated to the state-owner or 
50 According to The Local History of the Loyal and Righteous Xiang of Foshan (1923), there were at least 
156 ancestral halls in Foshan town in late Qing Dynasty. Due to the lack of historic materials, it has 
difficulties to locate some temples in the northern areas, where should have more temples (Zhou Y, 
2004, pp.231). 
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collective-owner institutes. Thus small temples could not survive without local worship 
and maintenance, not mentioned the ideological conflicts. For the mixed zone and 
traditional industrial zone, small district temples, street temples also had declined. Only a 
few most famous main temples had been preserved as museums or parks. As a result, the 
traditional neighbourhood centres disappeared, especially old commercial culture. 
Markets and Guildhalls (huiguan) 
As a famous commercial town, Foshan had a lot of guildhalls 51 and markets in 
early years (Figure 3-54). Benefited from the convenient water transportation, a lot of 
commercial guildhalls and wholesale markets concentrated in the northern Fenshui pu. 
Industrial guildhalls and specialized marts were mainly located in the middle and southern 
parts. 
(a) markets (b) guildhalls 
o 800m 2400m 
Figure 3-54 (a) 1923 axial map and market distribution 
(b) 1923 axial map and guildhall distribution 
Note: redrawn from Zhou Y (2004), pp.233-34 
51 Guildhalls firstly had been set up to provide rest areas for visiting businessmen who came from the 
same region in Ming and Qing Dynasty. With the rapid commercial development in Foshan, guildhalls 
were also served as the industrial associations to help on trading management. 
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However, almost all above commercial nodes do not existed anymore in current 
Foshan city. It could be the most serious deconstruction to traditional commercial culture; 
even lots of former analyses illustrate the declining trend in the commercial zone. 
In order to re-create the identity of Foshan town, the big urban renewal project is 
taken in the middle mixed zone (mentioned in section 3.1.2, Figure 3-1 0 (b)). But it could 
be foresee many conflicts to develop the historical mixed zone to represent the traditional 
commercial culture. If so, how to maintain the historical meanings of those ancestral halls 
and lineage settlements without the traditional context? Will the tourism and customer 
culture affect the native residents? How the old commercial zone would be? further 
segregated? 
Thus the following parts would describe the original spatial characteristics of 
different functional places and their transformation process. It would help to understand 
the interrelations between historic places and movements that support the urban 
redevelopment decisions. 
3.6.2 Syntactical characteristics of places in 1923 
Firstly, for every place marked in Figure 3-51, 53 and 54, I identified the closest 
axial line in Mapinfo 8.5 platform to represent its syntactical characteristics. The average 
integration degrees of different functional places could be summarized as following table. 
Table 3-6 Average integration values of respective functional places in 1923 map 
Places M.Con M.R3 M.R6 
the entire town 2.719 1.391 1.069 
ancestral hall 3.941 1.636 1.157 
temple 3.821 1.598 1.171 
market 6.938 2.245 1.464 
guildhall 4.552 1.803 1.285 
Note: M. Con: mean connectivity 
M. R3: mean local integration value at radius 3 
M. R6: mean local integration value at radius 6 







Appendix E regarding the integration maps and place distribution would help to illustrate the place-city 
relations in 1923. 
Most places in Table 3-6 were above the average integration level, representing their 
important spatial positions among the town. It could be found that commercial places had 
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higher integration degrees than worship places; firstly the markets, then the guildhalls, 
thirdly the ancestral halls, finally the temples. It supports a lot of historian's arguments 




Figure 3-55 1923 integration map and markets distribution 
/ 
Radius 6 Radius 3 
o~ .... lKM 3KM 
Figure 3-56 1923 integration map and guildhalls distribution 
According to Figure 3-55 and 3-56, the distribution of commercial spaces is closer 
to the integration cores of radius 6 than other radii. The markets were equally located in 
52 Similar view could be traced back in 18th century, in the first edition of The Local History of the Loyal 
and Righteous Xiang of Foshan. Other supportive study could refer to Faure D (1990), Luo Y (1994). 
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the maIn routes of the whole city, while the guildhalls congregated in the northern 
Fenshui pu and south-western Zumiao pu. But the conventional local integration map of 
radius 3 seems too flat to tell the aggregation centres. 
Unlike commercial places gathering in the high integration areas, the spatial 
characteristics were more complicated for ancestral halls and temples distribution. They 
seemed to be divided as different levels - big lineage halls and temples located at global 
integration cores; small ancestral halls and temples closer to local integration centres 
(Figure 3-57 and 3-58). 
The obvious difference between ancestral halls and temples distribution refers to the 
global integration map (radius n). The former concentrated in the highest global 
integration cores of red area; the latter scattered on the secondary yellow integrated zones. 
For the district-level analysis, the northern local integration cores (radius 6) attracted 
many temples, but few of ancestral halls. In other words, big lineage halls representing the 
orthodox traditions match the generic core of the city; while temples of local and 
commercial identities are closer to movement aggregations. 
/ 
Radius n Radius 6 Radius 3 
oc=J ~M 3KM 
Figure 3-57 1923 integration map and ancestral halls distribution 
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Figure 3-58 1923 integration map and temples distribution 
It is also noticed that nodes of ancestral halls match the integrated lines of radius 3, 
while temples seems to be random. Perhaps the calculation area of radius 3 is too small to 
represent the social places serving districts or towns. 
In summary, the markets and big lineage ancestral halls were located in the most 
global integrated areas and routes. Commercial guildhalls and district temples 
concentrated in the northern riverside which was the integration core of radius 6. It also 
corresponds to the commercial zone and movement pattern invented in the last section. 
However, the conventional radius 3 analysis seems to be a bit limited to interpret the 
socio-spatial structures of 1923 Foshan. 
3.6.3 Syntactical transformation of heritage sites 
In this section, the dynamic contexts of the preserved heritage sites will be 
discussed. Similar to the above approaches, I summarized the syntactical results of every 
heritage places through the closest axial lines (Figure 3-59). The model of 1923, 1962 and 
2004 that reflect the big jumps of spatial structure have been selected to reveal the 
changing surrounding ~nvironment of built heritages. 
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1923 1962 2004 
& ancestral hall * temple • shop • others 
--, 
lKM 
Figure 3-59 Current heritage sites with mapping axial models in different years 
Note: the list of her it ages referred to the Foshan Conservation Plan 2006 
It is obvious that major old places are not included in the heritage list. In fact most 
of them have been demolished or renewed to satisfy the modern use, like photos shown in 
Figure 3-10. Most of heritages are gathered in the middle mixed zone, highlighting the 
famous Zumiao-Donghuali historic district. But the northern riverside trading spaces have 
been greatly reformed, and the southern traditional industrial areas have been almost 
rebuilt. In order to assess the surrounding contexts of heritages appropriately, the study 
would first describe the spatial transformations in the non-preserved areas in the north and 
south. 
Unlike traditional important riverside spaces, new places were mainly located in the 
right-angle roads (Figure 3-60). On one hand, the new roads that usually have high global 
and local integration values might cause the decline of east-west axes along the river. But 
on the other, it contributes to improve the accessibility of the middle zone. 
Similarly, the reformation on the southern areas has not only changed its own 
configurability, but also helps to increase the integration degrees in the middle areas. Then 
we come back to the previous questions - when the traditional mixed zone gradually 
turned to the highly integrated areas with a lot of movements, how to maintain the 
historical meanings of those ancestral halls and lineage settlements? 
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o 800m 2400rn 
Figure 3-60 Diagram of new important places in the axial map of 2004 
Note: 1. redrew the blue nodes from named buildings in the map of Chancheng Town, Foshan, 
source from: Official website of Foshan Bureau of Land and Resources, 
http://www.fsgt.gov.cnlzxbd/szdt/2008111t20081124_1146999.html. opened in June, 2009. 
2. the light red lines represent the main access roads to those places. 
The change of spatial relationships and hierarchies are also expressed through 
syntactical values. It has a significant increase of global integration degrees for every 
functional place (Figure 3-61). On one hand, it represents the improvements of 
accessibility and configurability of those places in the whole city. But on the other, their 






(radius n) 0.500 
0.000 
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0.482 0.729 1.249 
0.512 0.744 1.218 
Heritage - ancestral hall 0 Heritage - temple • Heritage - shop 0 entire model I 
Figure 3-61 Mean global integration values of heritage sites in different years 
(radius n) 
Meantime, the global integration ranking of different functions had been 
dramatically changed. At early years, the shops had the most integration advantages, then 
the ancestral halls, finally the temples. But the ranking had been totally changed in current 
context. Temples rank highest, followed by ancestral halls, then the shops. It will certainly 
be negative to the conservation or redevelopment of those heritage shops, similar to the 
Iranian cities reviewed in the former chapter (Karimi K, 2000). 
From the district-scale perspectives, the spatial relationships and hierarchies seem to 
be more consistent (Figure 3-62). But there is a significant jump of local integration 
degrees from 1962 to 2004. As described in the former sections, the differences between 
part and whole have become fewer and fewer. Similar for heritage-places, the 
interventions of main roads and big blocks contribute to redistribute the spatial 
interrelations to adapt to the modern urban fabric. 
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2.000 -y-- --------- ------- - - ---- ----, 
1.500 +-------------------
Mean local 
integration values 1.000 
(radius 6 or 7) 
0.500 
0.000 
year 1923 1962 
1.180 1.137 
I_ (H) ancestral hall 0 (H) temple • (H) shop 0 entire model I 
2004 
1.886 
Figure 3-62 Mean local integration values of heritage sites in different years 
(radius 6)53 
The smaller scale of radius 3 integration presents a similar trend as radius 6 analysis 
(Figure 3-63). More details of every heritage site's syntactical information can be found in 
Appendix E. 
3.000 -y-- ------------------------, 
2.500 +-----------------------------i 
Mean local 2.000 +------------------
integration values 1.500 
(radius 3) 1.000 
0.500 
0.000 
year 1923 1962 
1.668 
I_ (H) ancestral hall 0 (H) temple • (H) shop 0 entire model I 
2004 
2.412 
Figure 3-63 Mean local integration values of heritage sites in different years 
(radius 3) 
However, I found it difficult to interpret the spatial characters for individual 
heritage sites in this study. On one hand, the available data of 1 :5,000 or 1: 15,000 maps is 
limited to explain the details of small scales. On the other hand, space syntax methods 
53 According to the previous analyses, radius 7 will be selected to represent the integration degrees of 
district-scale in 1962 map. 
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mainly focus on the inter-relations and statistical performance of nodes. They are helpful 
to interpret socio-spatial relations among the city, between the zones or districts, even for 
a certain type of places. But in terms of particular places, the absolute syntactical value 
from axial model might be insufficient to tell the whole story. 
3.6.4 Findings 
Actually there are not many places had been preserved, comparing to the stage of 
late Qing Dynasty, when Foshan had hundreds of temples, ancestral halls, guildhalls, 
markets and workshops (Qu R, 1991; Luo Y, 1994). Only 59 famous and big-scale 
buildings were on the preservation list, while most daily-life places like shops, guildhalls 
and workshops had been demolished in the modernization process. 
The spatial characteristics of traditional places and preserved heritage sites could be 
summarized as following Table 3-7. 
Table 3-7 Spatial characteristics of traditional places in 1923 axial map and 









1) There were at least 16 big markets 1) Almost all old markets and guildhalls 
and 67 guildhalls. do not exist in today's Foshan. There are 
2) The markets were equally located in 12 shop-heritages scattered in the current 
the main routes of the whole city, while map. 
the guildhalls congregated In the 
northern Fenshui pu and southwestern 2) The integration ranking of shops 
Zumiao pu. dropped from the first places to the last, 
3) The commercial places had much which corresponding their declining 
higher integration degrees than worship trend. 
places. 
1) 376 ancestral halls listed in the 1) 25 ancestral halls and big lineage 
historical materials, 269 had been houses are on the preservation list. 
marked in this study. 
2) Big lineage halls were located in the 2) It mainly includes those global 
most global integrated areas; while integrated ancestral halls in the middle. 
local integrated halls equally distributed 
in respective districts. 
1) At least 156 temples could be found 
in the historic recordings, 11 7 of them 
had been marked in this study. 
2) The temples had been divided as 
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1) 9 heritage temples could be found in 
current context. 
2) Only several famous temples in the 
middle and southern zone had been 
differt!nt levels - city temple, district 
temple, and street temple. 
3) The most global integrated temples 
were equally distributed in respective 
districts to protect the residents. The 
most local integrated temples were 
mainly concentrated In the northern 
commercial zone to pray for the good 
luck in businesses. 
remained. Most local integrated temples 
In commercial areas had been 
demolished. 
3) The global integration level of temple-
heritages has increased during the 
transformation process. Probably 
because the new central roads have 
changed the integration distribution 
among the city. 
It could be found that traditional commercial context had been gradually died out of 
the city. Besides the decline of commercial districts invented in the last section, traditional 
trading places - old markets, guildhalls, shops and their temples - either have been 
demolished or segregated from the new roads. 
Given some settlements remaining in the mixed zone, their spatial relationships and 
hierarchies are seriously affected by the surrounding context. For example, people started 
to overlay traditional commercial identities on the surrounding areas of zumiao temple, 
which used to be big lineage settlements and workshops. It would cause a lot of conflicts 
in conservation practices if do not respect the historic organization logic. 
For individual places, the axial models conducted in this study might not be enough 
to explain their evolution properties. But the above analysis regarding the inter-relations 
of surrounding context shall provide a good foundation for future works. 
3.7 Summary 
Space syntax approaches 
Through the study of free spaces, mainly the street network, this analysis 
investigates the spatial interrelations in three scales. It starts from the biggest scale of the 
entire city; global integration and global choice have been employed to discuss the change 
of generic spatial structure and spatial position of historic core. Then the syntactical 
characters of every district have been studied in detail. Several secondary space syntax 
parameters, such as synergy and embeddedness, are adopted to invent the configurational 
scale and property of subdivisions. Finally, the spatial positions of individual heritages or 
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places have been discussed with different radii, to reflect their spatial relationships and 
hierarchies in neighbourhood, district, and city. 
Most of space syntax investigations focused on the first scale (Hillier B., 2001; 
Karimi K. , 2000; Vaughan L., 1999), few of which link the radius with urban subdivisions 
or smaller spaces. For the case of Foshan, it implies that topological depths of radius 6 or 
7 might play a role on the district formation and identification in Foshan. However, the 
conventional radius 3 results seem too random to explain the sub-centres or important 
places. 
Transformation of Foshan street network 
The analysis reported in this chapter visualizes the big change of Foshan street 
network. The organic and fragmental old fabrics have been gradually transformed to an 
integrated grid network. The global integration core had shifted from a condensed line-
mass to several super-long roads. In addition, the aggregation center is moving out of the 
old areas, which challenges the conservation and redevelopment strategies. 
The traditional commercial spaces and cultures in Foshan are seriously declining. 
The historical commercial zone along the Fen river had formed the local integrated center 
in old Foshan town, but separated from the orthodox settlements in the middle and 
southern industrial parts. Affected by the new development in the southern areas, 
declining of the river transport and decrease of street density in the following periods, this 
region gradually lost its integration advantages, both globally and locally. As a result, 
most of important markets, guildhalls and temples in this region had been demolished, as 
well as the traditional trading culture. 
The reformation of surrounding context has significantly affected the heritage sites 
in the middle mixed zone. Thanks to the rise of integration degrees in this region, it leads 
to a big challenge that how to maintain the historical meanings of ancestral halls and 
settlements among the rich-movement region. 
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CHAPTER 4 
DISCUSSION AND CONCLUSION 
Based on the former investigations, this chapter will firstly summarIze the 
characteristics of F oshan spatial structure and give suggestions to the conservation or 
redevelopment applications. Then a discussion will be made to reveal the significances 
and limitations of applying space syntax methods in the historical areas as well as their 
changing urban context. Finally, in order to further examine the transformations of street 
network in more detail, some research directions will be proposed for future works. 
4.1 Conservation supports 
The following parts would indicate the developing spatial relations of Foshan in 
two aspects: The relations between historic core and the entire city, which might support 
the urban planning decisions and strategies; and the relation regarding to the socio-spatial 
formation within the historic core, which could make urban design suggestions in 
different zones. 
4.1.1 Suggestions to urban planning of historic core 
According to the global integration and global choice maps, there are two major 
shifts, in terms of the configurational relations between the historic core and F oshan city. 
First, the old core had lost its central position among the city in the last decade. 
Figure 3-22, 3-23 and 3-24 show that the global integration core was initially located in 
the middle, then moved towards southwest, and finally was out of the old areas in 2004 
map. Besides, due to the urban extension, the current integration core actually covers a 
big area, which imply that the accessibility of the historic core is relatively lower than 
majority places. 
Second, the global integration core had changed from a condensed line-mass to 
several super-long roads. Thus, movements would be attracted in a very different pattern 
which could be sketched as following diagram (Figure 4-1). The former bounded ring 
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roads had become the integration centre; while the old core inside is losing its spatial 
benefits and attractiveness. 
1'1'1' 
~ ~ ~ ~ 
~ ~ ~ ~ 
~ ~ ~ ~ 
J-J-.J.. 
Figure 4-1 Diagram of different integration cores and their attracting directions 
The current historic core is inside one big grid defined by the surrounding 
integrated long roads, as shown in Figure 4-2. The southwest part with better connections 
to the main urban frame obtains relatively higher integration value. But due to the 
separation of Fen river, the northern part is difficult to access from the central roads, and 
thus became an urban decaying region in recent years . 
c:::J ....... 
o lKM 4KM 12KM lKM 3 K~1 
Figure 4-2 Global integration distribution surrounds the historic core in 2004 map 
Note: the black dashed frames represent the area of historic core 
Responding to current stations, I propose three scenarios as following: 
1), if adding st'raight roads to make direct connections with main frames, the 
accessibility of whole old areas would be improved significantly (Figure 4-3). The 
average global integration value increased 13.3% compared to current old core (Table 4-
1). However, as what former investigation showed that this kind of strategies would 
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redistribute the integration cores along the new roads, which may destroy the valuable old 
fabrics nearby. Unfortunately recent big-scale renewal projects attempted to create 
connections to central roads to satisfy rich movements and automobile transportations. 
oc;;;;;J lKM 3KM 
Figure 4-3 Scenario 1: Redistribution of global integration values if extending 
several lines (red dashed lines in the left figure) passing through the old areas 
Second, instead of emphasizing accessibility, I tried to restore the traditional spatial 
relationships and hierarchies by deleting several intervened central roads (Figure 4-4). 
Though the average global integration value has lightly decreased, the standard deviation 
has also decreased (Table 4-1). In other words, the movement distribution might be less 
but the same for the whole old core. It is possible that old area will be even separated 
from the new development area. But the spatial structure will be more consistent with 




Figure 4-4 Scenario 2: Redistribution of global integration values if deleting 
intervened lines (blue lines in the left figure) passing through the old areas 
Last but not the least, the street density of the northern areas is suggested to be 
increased to strengthen the flow of northern part of the old core (Figure 4-5). However, 
the results are not improved significantly (Table 4-1), perhaps due to two reasons. For 
one thing, the traditional small-scale reformations might have slight impacts among the 
entire big city. For another, the new urban aggregation centre is moving to the southern 
side, and the accessibility of whole northern region is relatively poor. One can imagine 
that the big challenges of redevelopment in old northern riverside spaces. 
c:::::::J ~ 
o IKM 3KM 
Figure 4-5 Scenario 3: Redistribution of global integration values if both deleting 
intervened lines and intensifying the northern grids 
Note: blue lines in the left figure have been deleted in the new model; while red dashed lines 
have been added. 
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Table 4-1 Global integration values of different scenarios in the historic core 
Scenario axial lines in the min. mean. max. Std.Dev historic core Rn Rn Rn 
original historic core 180 0.906 1.172 1.641 0.145 
1. add straight lines 179 0.961 1.329 1.764 0.136 
2. delete intervened long lines 176 0.810 1.064 1.509 0.108 
3. delete intervened long lines, 191 0.897 1.075 1.514 0.100 
and intensify northern local grids 
Note: the space syntax calculations are considering the entire city, the statistical summary is 
only count the lines inside the historical core. 
In summary, the spatial position of historic core has been changed considerably 
during the last century, especially in the latest decade. It is not necessary but almost 
impossible to return to be the only centre like old days. The most efficient way to 
improve the accessibility of the old areas is to follow the modern grids, which would be 
the disaster to the historical fabrics. 
It is suggested to pay more attentions to conservation planning and strategies, rather 
than commercial development in the historic core of F oshan. The integrated middle and 
southern areas are not suitable to develop commercial activities, since those areas have 
many residential and sacred heritage buildings. But the traditional commercial spaces 
along the northern river are difficult to revitalize as mentioned before. 
Based on traditional spatial relations and hierarchies, several big roads in the 
middle and southern parts are suggested to be pedestrianized or reformed to retain the 
appropriate contexts for the historic settlements. Meanwhile, the street grids of northern 
parts could be more intensified to attract more local movements and businesses. The next 
section would focus on the different form-function strategies for respective zones in 
detail. 
4.1.2 Suggestions to urban design of historic districts 
Recalling the socio-spatial investigations in section 3.5 and 3.6, there are three 
separated function zones in terms of traditional spatial structure. Each zone had gone 
through a different journey during the modernization process, resulting in the distinctive 
status. I would explain the urban design suggestions in this section. 
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Northern conlmercial zone: 
As a traditional trading city, it is important to preserve the identities of the old 
commercial spaces along Fen river. In early years, plenty of guildhalls, markets, shops 
and temples gathered in this region. However, the current river is no more important 
transport route, and being heavily polluted. The riversides have become one of the most 
undesirable places in the city, and even worsen for the active businesses. 
It is nearly impossible and not necessary to restore this zone to be a business centre, 
which is used to host the modern commercial activities. Although there are a few 
historical buildings remained in this zone, it is still an opportunity to keep the old trading 
identity by encouraging small local shops, exhibitions, art workshops, restaurants, etc. 
Meanwhile, the intensified grids would help to form local integration cores giving 
benefits to the community economy. 
However, we should avoid the waterside high-rise real estate development, which is 
actually happening in the city. One of the reasons is that the big-scale buildings would 
destroy the traditional spatial structure of the entire old core. And besides that they would 
seriously block the water landscapes from other residents, as well as their comforts of 
inner low-rise buildings. 
Middle mixed zone: 
Relatively speaking, this region has been better conserved with several historical 
settlements, temples, and shops. But affected by the changes of surrounding contexts, the 
middle mixed zone has been more and more integrated, especially for the western part. 
As a result, a big urban renewal project is under construction to develop high-class shops, 
clubs and hotels in this zone (Figure 3-1 0 (b)). Facing the increased movement and 
customer cultures, how to maintain the historical meanings of those ancestral halls and 
lineage settlements? 
The evolution process shows that although the physical form of historical buildings 
have been well remained in this region; they cannot be appropriately conserved without 
control of intervened roads and surrounding contexts. For one thing, the intervened 
modern roads that developed in period one (1920s - 1970s) had already contributed to 
redistributing the integration values along the new lines. Traditional shops that are not 
along the new roads had gradually died out; perhaps it is the reason why mainly 
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residential and sacred places are remained. For another, the development of surrounding 
contexts helped to increase the accessibility of edge streets in this zone. Thus, in the 2004 
axial model, the integration degree of the middle zone is higher than the northern 
commercial zone. Just like the 'movement economics', this zone has shifted from 
traditional settlements to a commercial centre. The transformation pattern could be a 
valuable reference to other similar historic cities. 
Southern traditional industrial zone: 
It is a relatively segregated region in old Foshan town, and most of traditional 
industrial places had been demolished during the first period. It is difficult to restore the 
historic environment in this zone; even there have a few fragmental heritage buildings. Its 
new fabric is highly relied on the main roads with high integration values, but lacks local 
characters. 
Besides the change within the region, the spatial reformation would significantly 
affect the neighbourhood mixed zone. As mentioned above, the modern grids had 
redistributed the integration degrees, causing certain conflicts in the protected areas. 
Since this region is facing a new round regeneration now, it is suggested to reform the 
central roads as shown in Figure 4-4 to create buffer zones for the middle conserved 
areas. 
4.2 Conclusions 
With investigating the evolution process of a traditional organic town coming into a 
modern grid street network, space syntax approaches are used to illustrate spatial 
phenomena and create knowledge-based historical interpretations of old areas in Foshan 
city. The spatial analysis results are reported in different scales to gain an insight of the 
spatial relations among the changing city, districts and places. With comparisons between 
spatial structures and functional pattern, the conservation or redevelopment possibilities 
and challenges have been explored. 
The traditional spatial organization pattern is greatly different from the current 
structure in Foshan city.In early years, the global integrated lines were short and inter-
connected with each other, concentrating in the middle of the town. Current urban grids 
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are dominated by several super-long lines that redistribute integration values by the depth 
from the new long roads. 
It is notable that the differences between global and local relations have become 
less and less. In other words, the traditional commercial spaces, which were the local 
integration centre, have gradually declined in recent decades. Meantime, the increase of 
integration degrees in middle settlements leads to a big challenge for conserving 
historical ancestral halls and dwellings among the rich-movement region. 
Since the economic development of Foshan is before most of other Chinese cities, 
its spatial transformation process would provide valuable references to similar medium-
sized historic cities in the middle and western parts of China. 
4.3 Research Limitations 
However, the interpretation of space syntax results has several limitations. 
First, this study faces difficulties to interpret spatial characteristics for individual 
places. Because the space syntax results mainly show the inter-relations and statistical 
performance of nodes. But in terms of particular places, the absolute syntactical value 
from axial model might be insufficient to explain the socio-spatial variables. Meanwhile, 
that the available data of 1 :5 ,000 or 1: 15,000 maps are limited to explain the details of 
small scales. 
Second, space syntax calculations only concern the network interconnectivities, but 
special topographical conditions and social functions cannot be reinforced in the model. 
F or instance, the influences of water transport are difficult to be weighted appropriately 
in 1923 map. Although axial lines could be conducted to cover the river spaces, how to 
quantize the relations between water transport routes and normal lines is still an open 
question. Apart from the spatial configurations, sometimes sacred spaces like temples 
would attract movements in different directions. With comparisons to land use maps, it 
might help to find obvious conflicts between analysis results and actual movement 
pattern, but not in a systematic and quantified way. 
132 
Third, most of similar space syntax analyses regarding urban transformation were 
focused on the city scale, few of which link the radius with urban subdivisions or smaller 
spaces. This study tested the secondary syntactical parameters - synergy and 
embeddedness - to invent the configurational scale and property of subdivisions. For the 
case of Foshan, it implies that topological depths of radius 6 or 7 might play a role on the 
district formation and identification in Foshan. But there lacks convincing validation and 
comparison supports. 
Fourthly, the axial model applied in this study is two-dimensional representation. 
But current transportation system is much more complicated, including overpass bridges, 
upper floor pedestrian paths, subway systems, etc. Therefore, the conservation 
discussions only regarding the flat network are limited to explore the efficient solutions. 
4.4 Future works 
This thesis has conducted a primary analysis of the spatial evolution in historic 
cities with quantitative analysis. In order to examine the accuracy of socio-spatial 
relations represented by axial model, further researches can be undertaken based on 
following three directions. 
1. Intensive study of the rapid urban transformation in the last decade. 
It is notable that the spatial growth speed has been suddenly accelerated SInce 
2000s in Foshan city. But the acquired data of 1: 17,000 and 1: 100,000 maps of one year 
in 2004 are insufficient to explain the fast development process. It is suggested to collect 
high-quality satellite and aerial photos from 1990s to 2000s to get detailed and accurate 
shapes of urban fabrics under the rapid transitions. 
Meantime, the urban networks have become more complicated in recent years, 
including closed express ways, overpass and underpass intersections, and subway 
networks in the whole Pearl River Delta Region. Current axial model simplifies all those 
differences which might affect the accuracy of the results. 
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2. Exploration on contextual structure of urban subdivisions 
The embeddedness method (Yang T. and Hillier B., 2007) applied in this study still 
have some uncertainties. Unlike the relations between movement and network 
configuration, it has difficulties to quantitatively compare the fuzzy embedding boundary 
with a related social function. Nevertheless, the spatial differentiations of an area are hot 
topics in the field of urban form studies. More studies shall be conducted to figure out 
how different cities make places through the interaction between area and its context. 
3. Validate the space syntax results with other methods. 
Starting from the perspectives of the whole city, then gradually zooming to the 
districts, finally the places, our analysis is carried on in top-down manner. But it is 
limited to explain the initial characteristics of small scale spaces, as shown in former 
chapter. Other graph-based technologies like cellular automaton, which see the same 
problem from the bottom-up generation angle, could be introduced to re-interpret the 
spatial evolution process. 
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ApPENDIX 
A: Events of Foshan in the history 
Source: Foshan shizhi (Local History of Foshan municipality), 1994, pp.17-162. 
Qin 221 - 206 B.C. 
214 B.C. Nanhai County had been established. 
Song 960 - 1279 
Due to the continuous wars happened in the northern part of China, a lot of 
people move towards to the southern areas. The quantity and quality of 
population in Foshan had been greatly improved during this period. 
Ming 1368 - 1644 
1452 Foshan had been awarded by the Ming emperor in recognition of the resistance 
that Foshan mustered when attacked by the rebel Huang Xiaoyang in 1449. 
The temple of the Northern Emperor (Beidi), known in Ming official circles as 
the True Warrior (Zhenwu), who protected Foshan in this incident, was 
awarded at the same time the title Temple of Efficacious Response (Lingying 
ci). 
1634 Li Daiwen donated to the major maintenance of Beidi temple 
Qing 1644 - 1911 
Benefiting from the convenient water transports, Foshan grew into one of the 
"Four Big Zhen" for its active commercial and industrial activities. 
1685 The enlarge of Beidi temple 
1753 Chen Yanzong finished the Qianlong edition of the The Local History of the 
Loyal and Righteous Xiang of Foshan. 
1842 End of the first Opium War. The traditional trading and industry started to 
decline. 




Foshan had been upgraded to a capital city ofNanhai County. 
A primary . modern road system had been established, as well as convenient 
connections to neighbourhood cities 
Japan army had landed in the south of Foshan in 1938, and occupied the city 
for seven years. 
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Government and citizens made a great effort to restore old roads, bridges and 
facilities; and further improved the urban framework of 1930s. 
Several major factories were established in urban edges to achieve the goal of 
modern light industry city, including Kenflo Pumps, Hongmian Silk Weaving 
Mill, etc. 
Great Leap Forward, when construction period was greatly shortened by put in 
large amount of labours. 
End of Cultural Revolution and the end of the abnormal urban development 
pattern. 
Early economics booming 
Deng Xiaoping visited Foshan 
Foshan city had been rewarded as "National Historical and Cultural City" 
New policy had been approved to combine other four counties with the central 
town as the big Foshan municipality 
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Appendix B: Glossary of space syntax 
Axial space is composed of straight lines accommodating movement. 
Axial map is a method of representation composed of axial lines of the continuous 
system of open space accessible to public, by the least and longest set of lines that 
traverse all the convex spaces. 
Betweenness equals to through-movement, representing the selection frequency of an 
intervening spaces that must be passed through to go from one node to the other. It would 
be calculated by choice degrees. 
Choice captures how often a node may be used in journeys from all spaces to all other 
spaces in the city. 
global choice estimates the ratio between the number of shortest paths through that 
study node and the total number of all shortest paths in the model. 
local choice only consider the segments within a search radius (say 400 meters), 
computing the selection frequency of the study segment in the journeys of its 
neighborhood nodes. 
Closeness means the topological accessibility of each element to all others, which is also 
named 'to-movement'. It could be calculated by integration degrees. 
Configuration represents the inter-relations of permeability or visibility between the all 
the convex spaces or axial spaces of a layout. 
Connectivity is defined as the number of nodes directly linked to each individual node in 
the justified graph. It is a static local measurements. 
Convex space is a space where no line between any two points in it are mutual visible. A 
concave space has to be divided into least possible number of convex spaces. 
Depth is defined as the least number of syntactic steps in a justified graph that are needed 
to reach one from the other. 
mean depth represents the average number of syntactic steps from a given node i to 
other nodes (all nodes or nodes away from several steps) in the justified graph 
global depth is the sum of minimum distance between that node and all the other 
nodes in the graph. 
local depth only summarizes the distance between that particular node and the nodes 
within a search radius. 
Embeddedness measures the changing rate of counted node numbers with increasing 
radius from each line or segment. It could be effective in supporting functional 
differentiation of subareas or the growth of areal identities and characters. 
Integration It describes the average depth of a space to all other spaces in the system, 
with standardizing the model size. The spaces of a system can be ranked from the most 
integrated to the most segregated. 
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global integration represents the correlation between one node with all the others. 
local integration characterizes the relationship between that node and the 
neighbourhood nodes within a search radius. 
Isovist space is the total area that can be viewed from a point. 
Justified graph is a graph restructured so that a specific space is placed at the bottom, 
"the root space". All spaces one syntactic step away from root space are put on the first 
level above, all spaces two spaces away on the second level, etc. It is helpful to visualize 
the spatial position of a subspace, shallow or deep or medium. 
Movement economics presents the urban form-function mechanism - the integrated 
spaces will concentrate movements and attract certain land use patterns like retail shops 
and public plaza; then those functional places will attract more movements; and this in 
turn attracted further uses. 
Node count represents the number of nodes within a search radius. 
Radius is used to limit the computing nodes of local integration/choice calculation. 
topological radius could be set to represent the calculation area is a certain 
topological depth away from the each axial line or segment. 
metrical radius means the computing area is limited in the search radius, a physical 
distance, for each segment. 
Segment map could be generated by chopping axial lines up into segments with their 
intersections; then re-connecting together as a new network. It is helpful to calculate the 
local choice values and other metrical-related parameters. 
Synergy is a measure of the correlation between the local and global parameters, 
reflecting how the global structure of an entire entity like a city or city region is 
expressed in the local structure of space. Usually the synergy value is calculated from 
integration radius 3 and radius n. This study measures the correlation between integration 
values of radius-k ((2 ~ k ~ n -1) against radius-ne Rather than only compare the 
topological parameters, the correlations between local choice degrees at a certain metrical 
radius and the global choice would also be considered. Those approaches help to find the 
radii range of a local structure and its remote embedding in the large system with 
considering different periods. 
Through-movement sees betweenness. 
To-movement sees closeness. 
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Names of Historic districts 
Liang (historic district) 
Pin (historic district) 
Ren (historic district) 
South Lianhua (historic district) 
Xin'an (historic district) 
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Gongzhen road 0iE~~ 
Guangsan railway } ~~~ 
Guangdong province }*~~ 
Hongmian Silk Weaving Mill ~Ifm~t~~r 
Huang hall ~~1+~01PJ 
Huiguan ~tB 
Huo :t: 
Huo Long :t:f)i 
Huo Tao :t:f@ 
Huo Yuxia :t:~IFj 
Kao gongji ~Il2. 
Kenflo Pumps 19tW7j(*r 
Li 
* Li Daiwen *f~ fciJ 
Lingying ci 3ZM1PJ 
Nanjing WJ~ 
Ming Eljj ~A 
Qing ~~~A 
Renming road A~~~ 
Shang rm (~A) 
Shanghai Xintiandi L ~ ffiJT~±-& 
Shitou villiage 15~*1 
Suzhou $j+1 
Tongji bridge JlYftyf 
Tongji estate rPJ Yf ffiJT *1 
Yamen 1~rfl 
Yin "* (1Jj) 
Yu Xinyi *J~'-
Yuehan railway __ tx.~g~ 
Zhen Ut 
Zhenwu J{iit 
Zhongshan road r:p W~~ 
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Appendix D: Syntactical results of respective districts 
In order to in-depth investigate the spatial characteristics of different pu and jiedao, 
the following tables summarized the syntactical measurements respectively. 
The diversity among different districts had been decreased dramatically. Except the 
various sizes of pu, the density of population and axial lines were also changing in the 
map of 1923. For integration measurements, the highest M. Rn of Jigang pu almost 
doubled the lowest value in Zhaxia pu; as well as the peak M. R6 of Panchong pu was 
one and half times the bottom value in Yiling pu. But the global and local integration 
measurements were quite similar for each jiedao in the map of 1962. Meanwhile, the 
global and local integration values of four districts seemed to be very close to the average 
level of the entire models. Responding to the analytical maps (Figure 3-44 & 3-45), there 
might be few local spatial features left through the urban reformation in period one. 
Table D-l Population and integration distributions of distinctive Pu in 1923 
No. Pu name area axial M. Rn M. Rnl M. R6 M. R6/ pop (km2) size T. Rn T. R6 
TOTAL 307,060 3.962 2421 0.415 - 1.069 -
1 Caiyangtang 12,652 0.072 30 0.360 0.867 0.923 0.863 
2 Daji 21,436 0.196 153 0.370 0.892 1.086 1.016 
3 Dongtou 3,415 0.103 49 0.327 0.788 0.989 0.925 
4 Fengning 9,686 0.140 103 0.456 1.099 1.052 0.984 
5 Fengshui 42,876 0.280 220 0.449 1.082 1.224 1.145 
6 Fude 21 ,325 0.192 148 0.518 1.248 1.216 1.138 
7 Fuming 47,680 0.330 177 0.411 0.901 1.211 1.133 
8 Guanyintang 28,456 0.280 245 0.415 1.000 1.046 0.978 
9 Heyuan 3,684 0.051 53 0.491 1.183 1.128 1.055 
10 Huangshan 5,216 0.049 37 0.540 1.301 1.115 1.043 
11 Jigang 470 0.024 24 0.546 1.316 1.137 1.064 
12 Jinglan 8,675 0.106 50 0.361 0.870 1.040 0.973 
13 Mingxin 3,427 0.028 37 0.468 1.296 1.135 1.062 
14 Mingzhao 4,834 0.249 92 0.322 0.776 0.966 0.904 
15 Panchong 4,768 0.060 56 0.502 1.210 1.332 1.246 
16 Qiaoting 6,325 0.224 78 0.266 0.737 0.938 0.877 
17 Qilao · 5,436 0.088 40 0.430 1.036 1.110 1.038 
18 Shaluo 5,643 0.050 50 0.450 1.084 1.242 1.162 
19 Shanzi 11,558 0.148 67 0.333 0.802 0.970 0.907 
20 Sheting 7,426 0.062 54 0.514 1.239 1.114 1.042 
21 Shilutou 2,653 0.037 29 0.529 1.275 1.158 1.083 
22 Tuqi 4,856 0.081 52 0.418 0.813 1.073 1.004 
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23 Xianchong 7,435 0.143 109 0.437 1.053 0.961 0.899 
24 Yiling 4,325 0.128 102 0.346 0.834 0.910 0.851 
25 Yumiao 16,785 0.208 147 0.479 1.154 1.077 1.007 
26 Zhaxia 9,206 0.333 107 0.292 0.704 0.996 0.932 
27 Zhenming 3,647 0.054 48 0.479 1.154 1.074 1.005 
28 Zumiao 12,652 0.246 206 0.417 1.005 0.983 0.920 
Table D-2 Population and integration distributions of distinctive jiedao in 1962 
No. jiedao name area axial M.Rn M. Rnl M.R7 M. R71 pop (km2) size T. Rn T.R7 
TOTAL 120,881 4.16 1366 0.669 - 1.030 -
1 Shengping 33,219 1.295 274 0.699 1.045 1.131 1.098 
2 Yong'an 32,617 0.888 279 0.711 1.063 1.085 1.053 
3 Zumiao 34,182 0.865 383 0.694 1.037 1.063 1.032 
4 Pujun 20,863 1.112 289 0.666 0.996 1.041 1.011 
Note: I.Statistics of population (pop) are cited from Local History of Foshan municipality, 
1994, pp.208-209; pp.211. 
2. The boundary of distinctive pu andjiedao referred to Figure 
3. The axial size represents the amount of axial lines inside the pu Oiedao) boundary, including 
all lines that pass through the pu Oiedao). 
4. M. Rn: average global integration value (radius n) of the axial lines in respective pu Oiedao). 
5. M. RnlT. Rn: M. Rn value normalized by the mean global integration value of the entire 
model. 
6. M. R6(7): average local integration value (radius 6 or 7) of the axial lines in respective pu 
Oiedao). In contrast Rn, R6 or R7 only calculates lines that 6 steps or 7 steps away from the 
axial line. 
7. M. R6/T. R6 (M. R7/ T. R7): M. R6(7) value normalized by the mean local integration value 
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